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TO  THE  RIGHT  HONOURABLE  WALTER  HUME 
LONG,  M.P.,  PRESIDENT  OF  THE  LOCAL 
GOVERNMENT  BOARD. 

Sib, 

I   HAVE   the  honour  to   submit   a.   record   of   the  work 
carried  on  in  the  Board's  Medical  Department  in  1901-02. 


Vaccination    and    Public    Vaccination. 

Id  Appendix  A,  Nos.  1  and  '2,  are  Hummaries,  in  contiauution 
of  previous  records,  of  Vacciaatioii  Officers'  Returns  for  the 
years  1899  and  1900.  For  England  and  Wales  as  a  whole  the 
data  thus  afforded  compare  not  unfavonrably  with  those  for 
1898,  the  year  in  which  the  new  Vaccination  law  was  enacted, 
as  is  illustrated  by  the  following  figures  : — 
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The  figures  in  the  last  column  of  this  table  give  etatistical 
information  regarding  obedience  to  the  Vaccination  laws,  but  they 
do  not  now  as  formerly  afford  accurate  measure  of  abstention 
from  infantile  vaccination.  The  parent  obtaining  in  respect  of 
the  vaccination  of  his  infant  a  certificate  of  "  conscientious 
objection "  and  the  parent  securing  a  certificate  of  successful 
vaccination    alike   satisfy   the  law,   and   lor   routine   statistical 
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Eurposes  their  children  are  "  finally  accounted  for."  The  effect, 
owever,  of  their  diametrically  opposed  procedures  must  needs 
be  taken  account  of  statistically  if  the  degree  to  which 
infantile  vaccination  loses  or  gains  acceptance  in  the  present  is  to 
be  compared  with  its  observance  in  the  past.  Accordingly, 
Appendix  A,  No.  3,  has  under  my  supervision  been  compiled 
by  the  clerical  staflF  of  the  Medical  Officer's  Department.  In 
these  statistics  ^'exempted"  infants  are  classed  with  infants 
"postponed,"  removed,  and  otherwise  imaccounted  f or ;  so  that 
comparison  may  be  instituted,  on  the  percentage  of  births  in 
each  instance,  between  periods  of  time  before  and  after  enactment 
of  the  new  law,  as  to  amounts  of  vaccination  and  of  non-vaccina- 
tion among  infant  populations.  The  areas  thus  dealt  with 
comprise  England  and  Wales,  the  Metropolis,  the  several 
Counties,  and  each  separate  Union  throughout  the  country ; 
while  the  periods  of  time  selected  for  comparison  are  the  five 

i rears  1893-97  antecedent  to  enactment  of  the  new  vaccination 
aw,  the  year  1898  in  which  the  Act  was  passed,  and  the  succeed- 
ing years  1899  and  1900. 

These  statistics  suffice  to  show  that  rejection  by  parents  of 
infantile  vaccination,  which  had  steadily  increq^sed  while  the  Royal 
Commission  on  Vaccination  continued  its  labours,  culminated  in 
1898  in  the  maximum  so  far  observed  of  abstention  from 
statutory  vaccination  ;  and  that  thereafter,  under  the  new  law 
enacted  in  that  year,  acceptance  of  infantile  vaccination  began 
generaUy  and  for  the  most  part  largely  to  increase.  For 
England  and  Wales  as  a  whole,  and  for  the  Metropolis  as 
contrasted  with  the  rest  of  the  country,  the  following  figures 
illustrate  these  facts  : — 


Percentage  of  Births  in  each  instance 
remaining  unTaodnated  in — 

189a-97. 

1898. 

1899. 

1900. 

England  and  Wales 

„        less  Metropolis     ... 
Metropolitan  Unions 

210 
20-5 
23-9 

26-6 
25-4 
34-4 

20-8 
19-4 
28-7 

19-9 
18-7 
26-8 

Except  as  regards  the  Metropolis,  there  is  here  seen  in  1900 
less  abstention  from  infantile  vaccination  than  in  the  five  years 
preceding  enactment  of  the  new  law.  And  Metropolis  and  country 
alike  show  a  conspicuous  improvement  since  1898. 

Scrutiny  in  like  fashion  of  the  records  county  by  county 
reveals  similar  very  general  decrease  of  abstention  from  infantile 


Id 

vaccinatioD  in  1900  as  compared  with  1898.  Of  64  counties  of  q^^^s 
England  and  Wales  no  less  than  50  have  improved  in  this  sense  ;  rkport. 
only  four  had  more  abstentions  in  1900  than  in  1898.  There 
are,  however,  too  many  counties  like  London,  in  which  the  pro- 
portion of  abstention  from  infantile  vaccination  has  not  yet  been 
reduced  to  that  of  the  five  years  antecedent  to  enactment  of  the 
new  law.  Counties  in  this  unsatisfactory  category,  though  less 
numerous  than  those  which  have  followed  the  lead  of  England  and 
Wales  as  a  whole,  number  21  out  of  the  total  54  county  divisions 
under  consideration. 

Passing  now  to  separate  units  of  vaccination  administration, 
jiamely  Unions,  Metropolitan  vaccination  authorities  deserve 
special  attention  in  view  of  the  disadvantageous  position  of 
London  as  compared  with  the  rest  of  the  country  in  the  matter 
of  protection  against  small-pox  of  its  child  population.  Though 
the  Metropolis,  as  a  whole,  has  exhibited  since  1898  increasing 
acceptance  of  infantile  vaccination,  it  remained  in  1900,  as 
regards  percentage  of  births  vaccinated,  far  behind  the  rest  of 
the  country.  And  further,  London  exhibited  in  1900  an  amount 
of  abstention  from  vaccination  greater  even  than  in  the  five 
years  antecedent  to  enactment  of  the  new  law.  In  189«3-97 
abstention  from  vaccination  in  the  Metropolis  amounted  to  23*9 

r  cent,  of  the  births ;  in  1900  the  figures  were  26'8  per  cent. 

o  this  unsatisfactory  state  of  affairs  most  of  the  31  Metro- 
politan Unions  contributed  ;  but  chief  among  ofienders  were  11 
unions — Mile  End,  Shoreditch,  Bethnal  Green,  Poplar,  Stepney, 
Hackney,  St.  Giles,  St.  George-in-the-East,  St.  Pancras, 
Holborn,  and  Southwark — all  of  which  presented  in  1900 
a  degree  of  abstention  from  infancy  vaccination  in  excess  of  the 
mean  for  the  Metropolis. 

These  unions  are  referred  to  as  "  offenders "  for  the  reason 
that  abstention  from  vaccination  in  the  Metropolis  in  1900  was 
almost  wholly  without  legal  warrant.  In  no  single  union  did 
"  certificates  of  conscientious  objection  "  amount  to  3  per  cent, 
of  the  births,  while  in  three  only  of  the  11  unions  above 
named  did  objection  of  this  sort  exceed  1  per  cent.  Obviously 
in  London,  in  19(K),  defect  of  protection  of  infants  against 
small-pox  was  due,  not  to  "  conscientious  objection  "  on  the  part 
of  parents,  but  to  neglect  by  those  persons  of  the  duties 
imposed  on  them  by  the  legislature,  and  above  all  to  default  of 
vaccination  authorities  and  their  officers  in  enforcement  of  the 
law. 

As  in  London,  so  in  the  Provinces,  particular  unions  and 
groups  of  unions  have  been  responsible  for  degradation,  statisti- 
cally, of  whole  counties  in  the  matter  of  infantile  vaccination. 
Conspicuous  among  counties  thus  rendered  especially  susceptible 
to  small-pox  in  their  child  population  are  Leicester,  Bedford, 
Northampton,  Derby,  Wilts,  Gloucester,  and  Kadnor ;  all  of  which 
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exhibit  in  1900  birtlis  "not  vaccinated  "  in  propoi'tions exceeding 
30  per  cent.  But  among  the  unions  constituting  counties  thus 
unfavourably  circumstanced  to  resist  epidemic  small-pox  there 
is  not  observed,  as  is  largely  the  case  in  the  Metropolis,  uniform 
disregard  of  the  law.  Not  all  of  these  provincial  unions  have, 
as  have  many  London  unions,  abstained  alike  from  vaccination 
and  from  *^  conscientious  objection."  In  the  Provinces,  and 
often  within  the  limits  of  the  same  county,  there  are  to  be 
found  unions  liable  to  small-pox  among  their  infants  in  dia- 
metrically opposite  circumstances ;  unions,  that  is,  in  which 
parents  nave  satisfied  the  law  largely  by  obtaining  exemption 
certificates,  and  unions  in  which  parents,  by  connivance  very 
often  of  the  guardians,  have  been  by  way  of  disregarding  the 
law  altogether.  The  sole  redeeming  feature  of  the  statistics  in 
this  connexion  is  the  fact  that  in  unions  of  both  classes,  and 
especially  in  unions  prone  to  exemption  certificates,  infantile 
vaccination  has  since  1893-97  commonly  become  increasingly 
accepted.  In  illustration  of  the  divergent  conditions  of  adminis- 
tration associated  with  large  abstention  from  vaccination  I 
submit  the  following  data  in  respect  of  the  seven  counties  named 
above,  and  certain  imions  therein  : — 


Leicester  (11   Unions). 
Per  cent,  oi  Births  in  1900  in  each  instance. 


Total  not 
Vaccinated. 


«*  Exempted;* 


Not  accounted 
for. 


County        

licicester     

Barrow-on-Soar    . . . 
Loughborough 

Hinckley    

^Market  Bosworth... 
Market  Uarborough 


64-6 


2V0 


42-7 


78-7 

9G 

69-1 

G8-7 

43-6 

262 

65-6 

43-9 

21-7 

541 

33-0 

211 

51-8 

41-4 

lU-4 

44-7 

37-6 

71 

•mmf^mmm^ 


In  all  the  above  Unions,  except  Market  Bosworth,  infantile 
vaccination  has  increased  since  1893-97;  in  some  of  them 
largely- 
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Bedford  (5  Unions). 
Per  cent,  of  Births  in  1900  in  each  instance. 
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vTSa^.    -Exempted."  I  ^»*-r''<* 


County         

Laton 

Bedford     

Lei^ton  Bazxard., 
Ampthill     ... 
B%g[leBwade 


••t 


In  all  these  Unions,  except  Bedford,  infantile  vaccination  has 
increased  since  1893-97  ;  in  most  of  them  largely. 

JSorthampton  (12  Unions). 
Per  cent,  of  Births  in  1900  in  each  instance. 


Total  not 
Yaccinated. 

1 
''Exempted.'* 

Not  aocoanted 
for. 

County         ••• 

•.• 

... 

SS'7 

15-9 

S9'8 

WeHingborongh 

••• 

••• 

78-8 

10-9 

67-9 

Northampton 

... 

... 

76-2 

22-1 

641 

Kettering  ... 

... 

... 

7M 

13-4 

67-7 

Thrapston  ... 

... 

... 

53-5 

46-5 

70 

Towoeater  ... 

... 

... 

46-3 

30-5 

15-8 

Hardingstone 

... 

... 

43-9 

33-6 

103 

Brizworth... 

••• 

•.. 

38-3 

5-6 

32-7 

Daventry    ... 

•.. 

••• 

33-9 

12-3 

216 

Bnckley     ••• 

... 

... 

33-5 

10-8 

22-7 

Potterspory 

••• 

••• 

311 

27-3 

3-8 

In  all  these  Unions,  except  Potterspury,  infantile  vaccination 
has  increased  since  1893-97  ;  in  sonie  of  them  very  largely. 
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Derby  (9  UniDns). 
Per  cent,  of  Births  in  1900  in  each  instance. 


Total  not 
Yaocinated. 


County 

Derby 

Shardlow    ... 
Gloflsop 


"  EzemptecL" 


Not  accounted 
for. 


In   Derby  and   Glossop  infantile  vaccination   has   increased 
since  1893-97  ;  in  Glossop  very  considerably. 


Wilts  (17  Unions). 
Per  cent,  of  Births  in  1900  in  each  instance. 


Total  not 

Yacoinated. 

"  Exempted." 

Not  accounted 
for. 

County        

35-8 

20-3 

15'S 

Trowbridge  and  Melksham 

66-2 

12-8 

53-4 

Swindon  and  High  worth... 

47-7 

37G 

10-1 

Chippenham          

47-5 

12-9 

34-6 

Bradford-on-Avon 

43-0 

7-7 

35-3 

Devizee       

39-4 

30-6 

8-8 

Oalne          ...        •••        ... 

39-3 

11-8 

27-5 

Gricklade     and     Wootton 
Baasett. 

35-7 

25-9 

9-8 

Infantile  vaccination  increased  considerably  in  two  out  of  the 
three  Unions  showing  highest  ratio  of  exemption  ;  decreased, 
sometimes  largely,  in  most  of  the  others. 


Gloucester  (17  Unions). 
Per  cent,  of  Births  in  1900  in  each  instance. 


MXDIOAL 

omcxB's 
rbpobt. 


Total  not 
Yaocinsted 


»<  i?^-.««*^  »»    Not  accounted 
Exempted.    ,  ^^^ 


County        ^. 

Tewkesbury 
Gloucester  ... 


•••        ••• 


Stroud 


•••        ••• 


Weetbury-on-Severn 
Wheateuhunt 
Cheltenham 
Bristol        ...        ... 

Dursley      


34-7 

67-0 
571 
54-2 
49-8 
40-0 
391 
31-4 
310 


9-4 

23-3 
20-8 
ia-3 
39-2 
14-8 
19-5 
2-4 
20-4 


25-3 

43-7 
36-3 
34-9 
10-6 
25-2 
19-6 
29-0 
10-6 


In  all  the  above  Unions,  except  Tewkesbury  and  Bristol, 
infantile  vaccination  has  increased  since  1893-97  ;  in  some  of 
them  largely. 


Radnor  (2  Unions). 
Per  cent,  of  Births  in  1900  in  each  instance. 


Total  not        „  i,„„„x^  >• 
VaooiMted.      "Exempted 

Not  accounted 
for. 

County        

Bhayader 

33-2 

60-8 
19-3 

2-5 

0-4 
4-1 

30-7 

60-4 
16-2 

In   Khayader   infantile  vaccination   has   diminished,  whereas 
in  Knighton  it  has  increased  nearly  50  per  cent,  since  1893-97. 
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Medical  In  addition  to  the  above  41  unions  (out  of  616  extra-metro- 

^RBPOBT.^  politan  unions  in  England  and  Wales),  I  have  abstracted 
from  Appendix  A,  No.  3,  other  49  unions  wherein,  as  in  the 
seven  counties  already  dealt  with,  births  ^'  not  vaccinated  "  in 
1900  exceeded  in  each  instance  30  per  cent.  These  49  unions 
divide  into  two  groups  of  22  and  27  unions  respectively,  accord- 
ing as  their  abstention  from  vaccination  was  in  the  main  due  to 
registered  "  conscientious  objection "  or  to  mere  neglect  and 
carelessness  resulting  in  disobedience  to  the  law.  Certain  facts, 
numerically  for  each  group,  are  set  out  statistically  in  the  sub- 
joined tabular  statements : — 
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MxpioAL  These  data  show  once  again  that  a  high  degree  of  abstention 

BBPOBT.  from  infantile  vaccination,  whether  due  in  the  main  to  ^^  con- 
scientious  objection  "  or  to  carelessness  and  neglect,  has  neverthe- 
less, in  the  majority  of  the  unions  in  question,  been  accompanied 
by  an  increase  in  the  amount  of  vaccination  performed  since 
1898.  And  further,  they  tend  to  indicate,  as  before,  that  such 
increase  of  infantile  vaccination  has  been  on  the  whole  greater 
where  hostility  to  vaccination  is  frankly  proclaimed  in  the 
manner  provided  for  by  the  law  than  in  unions  merely  neglectful 
or  indifferent  to  the  law's  requirements. 

It  is  thus  seen  that  the  existence  in  a  particular  community  of 
widespread  hostility  to  vaccination  need  not  necessarily  be  accom- 
panied by  neglect  of  vaccination  due  to  mere  carelessness  or  apathy 
of  parents  or  of  vaccination  authorities  and  their  officers  ;  that  in 
fact,  disposition  on  the  part  of  a  given  population  to  avail  itself  of 
legalised  exemption  from  vaccination  is  by  no  means  incompatible 
with  growing  acceptance  of  vaccination  among  that  population. 

Conversely,  mere  neglect  or  unreasoning  disobedience  to  the 
law  does  not  necessarily  imply  hostility  to  vaccination.  In 
Appendix  A,  No.  3,  where  the  data  for  1900  are  given  for  54 
counties  of  England  and  Wales,  it  will  be  found  that  no  less  than 
36  of  the  counties  exhibit  a  proportion  of  "  abstention  "  from 
vaccination  exceeding  in  each  instance  10  per  cent,  of  the  births. 
It  is  certain  that  in  most  of  these  36  counties  this  fact  is 
less  evidence  of  rooted  and  widespread  objection  to  vaccination 
than  of  carelessness  and  neglect  of  duty  on  the  part  of  parents 
and  of  vaccination  authorities.  From  the  same  Appendix 
it  will  be  seen  that  there  are  only  1 1  counties  in  which,  during 
1898, 1899,  and  1900,  "conscientious  objection"  has  been  in  excess 
of  10  per  cent,  of  the  births.  And  the  counties  in  question — 
Bedfoni,  Buckingham,  Dorset,  Gloucester,  Leicester,  Lincoln, 
Norfolk,  Northampton,  Nottingham,  Oxford,  and  Wilts — com- 
prise, almost  without  addition,  all  those  county  areas  in  which 
antecedent  to  the  Vaccination  Act  of  1898,  and  antecedent  also 
to  the  appointment  of  the  Royal  Commission  on  Vaccination, 
organised  objection  to  compulsion  had  been  especially  rife.  The 
topographical  distribution  of  hostility  in  this  sense  to  vaccination 
has  in  fact  altered  little  since  pre-Commission  days.  Certain 
studies  by  Mr.  C.  J.  Huddart,  Assistant  Inspector  in  the 
Medical  Department,  in  this  connexion  are  interesting.  In 
Appendix  A,  No.  4,  he  furnishes  a  memorandum  with  an 
associated  series  of  maps,  on  "  default "  by  counties*  under  the 
Vaccination  Acts  in  the  28  years  1873-1900.  His  data  and  illustra- 
tions comprise  five  successive  quinquennia  between  1873  and  1897, 
and  as  well,  each  of  the  succeeding  years  1898,  1899,  and  1900. 
The  outcome  of  Mr.  Huddart's  study  serves  to  emphasise  the 
slow  growth  in  coimties  of  any  general  disposition  to  abstention 


*  For  the  purposes  of  Appendix  A,  No.  4,  Wales  has  been  regarded  as 
t*oiitaining  two  counties  only,  t.e.,  North  and  South  Wales. 
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from  infantile  vaccination,  and,  as  regards  the  country  as  a  whole, 
the  small  topographical  range  at  any  time  of  deliberate  and 
sustained  disobedience  to  the  vaccination  laws.  The  facts  which 
he  records  in  much  detail  may  be  conveniently  summarised  in 
the  form  of  tabular  statements  A,  B,  and  C. 
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A. 


Default  per  cent, 
of  Births. 

Counties  showing  cases  "  not  finally  accounted  for/'  in 

successive  quinquennia. 

1873-77. 

1878-82. 

188a-87. 

1888-92. 

1893-97. 

0^5      

37 

34 

28 

8 

1 

5-10    

8 

11 

16 

18 

9 

10-20    

— 

— 

16 

17 

20-30    

— 

— 

1« 

— 

12 

30-50    

— 

— 

— 

m 

3 

60  +     

— 

— 

— 

!• 

3*tt 

B. 


Abstention  from 

Yacciuation  per  cent. 

of  Births. 

Counties  showing  abstention  from  vaccination 

(inclusive  of  legally  exempted  cases)  in  1898 

and  in  sucoeedii^g  years. 

1898. 

1899. 

1900. 

0-  5         

.i^ 

^_ 

1 

5-10         

5 

8 

8 

10-20         

10 

19 

19 

20-30         

18 

11 

11 

30-50         

9 

4 

3 

50+          

3otJ 

3^tt 

^•tt 

11870 


^  Leicester. 


t  Bedford. 


I  Northampton. 
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c. 


"  CoDBcientioas  Objection  " 
per  cent,  of  Births. 

;    Counties  showing  legally  exempted  cases 
C'  Conscientious  Objections  ")  in  1898  and  in 
succeeding  years. 

1898. 

1899. 

1900. 

0-5           

27 

30 

27 

6-10         

7 

7 

10 

10-20         

9 

8 

5 

20-30         

1* 

m 

3*t§ 

30-60         

n 



— 

60+           

— 

* 

"" 

^  Leicester. 


t  Bedford. 


X  Northampton.  §  WUts. 


Table  A  shows  for  the  15  years,  1873-87,  antecedent  to 
appointment  of  the  Royal  Commission  on  Vaccination,  steadily 
growing  neglect  of  infantile  vaccination  in  counties,  though 
amounting  in  none  but  a  single  instance  (Leicester)  by  the  end 
of  the  15  years,  to  default  exceeding  10  per  cent,  of  the  births* 
Also  the  table  shows  in  the  next  five  years,  1888-92,  the  Eoyal 
Commission  having  commenced  to  take  evidence  in  the  second 
year  of  the  period,  a  somewhat  sudden  increase  of  infantile 
vaccination  default  in  many  coimties ;  a  retrogression  statistically 
which  became  greatly  enhanced  in  the  following  five  years, 
1893-97,  during  which  the  Commission  completed  its  labours  and 
issued  its  final  report. 

Table  B  shows  for  the  single  year  1898,  that  year  in  which, 
the  vaccination  question  having  been  under  discussion  in 
Parliament,  the  new  vaccination  law  was  enacted,  a  still  further 
retrogression  of  counties  in  the  direction  of  infantile  vaccination 
default.  But  also  this  table  shows  for  the  following  year, 
1899,  that  in  which  the  new  Act  came  into  force,  a  distinct 
diminution  among  counties  of  abstention  from  infantile  vac- 
cination, a  reversion  toward  better  observance  of  the  law 
which  it  is  seen  was  fully  maintained  in  the  next  succeeding 
year,  1900. 

Table  C  shows  that  in  the  three  years,  1898-1900,  such 
abstention  in  counties  from  infantile  vaccination  as  continued  to 
be  maintained  resulted  chiefly  from  neglect  and  carelessness  ; 
that  in  very  small  degree  was  it  referable  to  "conscientious 
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obiection,"  and  that  excesp  of  objection  of  this  sort  was  practi-      ^£5^^ 
callj  limited  as  of  old  time   to  a  few  counties,  for  instance,      ksport. 
Leicester,  Northampton,  Bedford,  and  Wilts.  "" 

The  number  of  Unions  inspected  in  1901  in  regard  of  vaccina-     inspbction 
tion  amounted  to   235,   comprising   1,215   Public   Vaccinators'  vaccination. 
districts.    The  Public  Vaccinators  of  855  of  these  districts  were 
recommended  for  award  under  Section  5  of  the  Vaccination  Act 
of  1867  (Appendix  A,  No.  5). 

In  Appendix  A,  No.  6,  will  be  found  a  list  of  Educational  bduoatioh 
Vaccination  Stations,  with  the  names  and  addresses  of  the  yaooination. 
Teachers  of  Vaccination  authorised,  under  Orders  of  the  Board, 
in  England  and  Wales,  Scotland,  and  Ireland  to  grant  the 
special  certificates  of  proficiency  in  vaccination  necessary  as  part 
of  the  medical  qualification  for  entering  into  contracts  for  the 
performance  of  public  vaccination. 

The  Director  of  the  Animal  Vaccine  Establishment, 
Mr.  Thomas  S.  Stott,  reports  (Appendix  A,  No.  7)  that  during  the 
year  ending  31st  March,  1902,  the  number  of  primary  vaccinations 
performed  at  the  Board's  station  in  Lamb's  Conduit  Street 
amounted  to  2,786.  In  the  same  period  re-vaccinations  at  this 
station  numbered  1,045.  These  figures  are  in  each  instance  in 
excess  of  those  of  recent  years  owing  to  the  presence  of  epidemic 
small-pox  in  London.  Throughout  the  year  primary  vaccination 
was  afiorded  at  the  station  to  all  applicants,  but  in  time  of  extra 
pressure  by  smaU-pox  it  was  necessary  to  refer  many  persons 
seeking  re-vaccination  at  Lamb's  Conduit  Street  to  the  Public 
Vaccinators  of  the  districts  in  which  they  were  residing. 

The  London  small-pox  outbreak  in  the  autumn  of  1901,  which  olycerin- 
speedily  developed  into  an  epidemic  affecting  not  only  the  oal/™mph 
Metropolis  but  also  certain  of  the  home  counties,  and  even  more 
distant  localities,  cast  a  very  severe  strain  on  the  Board's  lymph 
manufacturing  and  lymph  distributing  establishments.  As  a 
consequence  of  the  Board's  desire  to  furnish  public  vaccinators 
with  lymph  for  re-vaccinations  as  well  as  for  the  primary 
vaccinations  for  which  the  Board  accept  particular  responsibility, 
these  establishments  had  to  be  repeatedly  amplified  and  extended, 
not  only  in  the  matter  of  staff  but  also  as  regards  housing,  labora- 
toTj  accommodation,  and  calf  stabling.  As  early  as  October,  1901, 
additional  calf  stables  in  the  neighbourhood  of  Lamb's  Conduit 
Street  had  to  be  acquired  at  short  notice,  and  these  were  further 
extended  in  January.  At  the  latter  date,  extra  laboratories  were, 
on  emergency  and  by  special  arrangement,  placed  at  the  Board's 
disposal  by  the  Jenner  Institute  of  Preventive  Medicine.  Later 
on  farther  calf  stabling  became  requisite,  and  this  had  to  be  pro- 
vided separately  at  Peckham.  Despite,  however,  the  above  efforts 
of  the  Board  to  keep  pace  with  the  rapidly  increasing  demands, 
nnder  panic  of  small-pox,  of  London  and  country  for  lymph  to  be 
employed  generally  in  the  vaccination  of  infants,  but  more  especially 
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mkdical  in  the  re-vaccination  of  older  persons,  a  time  was  not  long  in 
bbpom,^  arriving  when  the  Department  could  no  longer  bear  the  excessive 
strain  thus  put  upon  it.  After  distributing  in  successive  weeks 
22,918,  47,891,  and  80,417  charges  of  glyc^.rinated  calf  lymph  it 
became  imperative  on  the  Board,  if  the  lymph  furnished  by  them 
was  to  remain  not  only  active  but  uniformly  free  from 
extraneous  micro-organisms,  to  put  some  limit  on  their 
issue  weekly  of  this  preventive  of  small-pox.  Accordingly 
from  the  end  of  January,  1902,  until  early  March,  though 
all  Public  Vaccinators  continued  to  be  duly  supplied  with  the 
lymph  required  by  them  in  infantile  vaccination,  issue  of  glycer- 
inated  calf  lymph  for  re-vaccination  purposes  had  to  be  restricted 
to  the  Public  Vaccinators  of  districts  in  which  small-pox  was 
actually  prevailing.  Nevertheless,  in  the  complete  year  ending 
31st  March,  1902,  the  Board  was  able  to  issue  no  less  than 
974,595  charges  of  glycerinated  calf  lymph,  all  of  it  of  excellent 
quality,  as  was  proved  in  regard  of  near  a  million  individuals,  by 
a  recorded  "  insertion  success  "  of  93*5  per  cent,  in  the  case  of 
primary,  and  of  92*9  per  cent,  in  the  case  of  secondary 
vaccination. 

In  Appendix  A,  No.  8,  will  be  found  Dr.  Blaxall*s  report  on 
the  above  operations  of  the  establishment  under  his  charge  ;  and 
in  Appendix  C  are  papers  by  Dr.  Blaxall,  Mr.  Fremlin,  and 
Dr.  Alan  Green  on  calf  lymph  in  certain  of  its  etiological  and 
biological  aspects.  Upon  these  observations  of  the  Board^s  staff 
at  the  lymph  laboratories  I  shall  be  commenting  at  a  later  stage 
of  this  report. 

General  Administbativk  Business  of  the  Medical 

Department. 

Wider  diffusion  of  knowledge  in  sanitary  matters,  and  new 
developments  of  epidemiological  research,  lead  year  by  year  to 
increased  demand  for  administrative  action  to  safeguard  the 
public  health,  and  give  ever  growing  importance  to  the  right 
determination  of  the  lines  which  such  action  should  follow. 
Hence  the  subjects  on  which  the  Medical  Department  finds 
itself  called  upon  to  give  expert  advice  yearly  become  more 
numerous,  while,  -as  a  result  of  increased  experience,  individual 
questions  necessarily  assume  greater  complexity  in  their  adminis- 
trative as  well  as  in  their  scientific  aspects. 

Many  conferences  have  been  held  at  the  ofiice  with  represen- 
tatives of  local  authorities,  notably  on  such  matters  as  hospital 
construction,  local  byelaws,  and  appointment  of  officers.  As 
heretofore,  the  information  at  the  disposal  of  the  Medical  Depart- 
ment has  also  been  freely  sought  by  experts  and  administrative 
officers  of  various  public  bodies,  and  advantage  has  been  derived 
from  interchange  of  experience  with  medical  officers  of  health 
and  others  concerned   with    questions   of    disease    prevention. 
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Mach  benefit  has  also  accrued  from  informal  discussions  and 
conferences  on  various  subjects  between  Medical  Inspectors  and 
local  authorities  or  their  officers.  This  has  been  particularly 
noteworthy  in  respect  of  administration  directed  to  the  control  of 
small-pox,  where  it  is  essential  that  the  work  of  the  yarious 
authorities  and  officers  concerned — Boards  of  Guardians,  Town 
or  District  Councils,  and  Hospital  Authorities  — should  be  co- 
ordinated as  far  as  possible,  and  be  shaped  towards  the  common 
end  of  preventing  the  spread  of  the  disease.  Medical  Inspectors 
hare  also  in  numerous  instances  held  formal  inquiries  in  such 
matters  as  combination  of  districts  for  hospital  purposes, 
loans  for  hospital  sites  and  buildings,  and  demands  tor  public 
scavenging,  while  in  a  few  instances  special  subjects  for 
inquiry  have  arisen  in  which  it  has  been  considered  desirable 
that  a  Medical  Inspector  should  be  associated  with  officers 
of  other  departments  of  the  Board  for  the  purpose  of  a  joint 
investigation. 

In  Appendix  A,  No.  9,  will  be  found  a  summary  of  the  total 
work  of  the  Medical  Inspectors  in  the  directions  above  indicated. 
Reports  of  detailed  inquiries  wliich  Inspectors  of  the  Medical 
Department  have  undertaken  during  the  year  in  26  districts 
on  account  of  outbreaks  of  infectious  disease,  or  of  defective 
sanitary  administration,  are  abstracted  in  Appendix  A,  No.  10, 
and  certain  of  them,  which  afibrd  particularly  instructive 
illustration  of  conditions  of  disease  prevalence,  or  of  the  sanitary 
shortcomings  which  not  unfrequently  call  for  the  Board  s 
intervention,  are  reproduced  in  Appendix  A,  Nos.  11-16,  of  this 
volume. 

Sanitary  administration  at  Weymouth,  a  well  known  health 
resort  with  a  population  of  nearly  20,000,  appears  from  a  report 
by  Dr.  Sweeting  (Appendix  A,  No.  11)  very  far  from  satis- 
factory. Especially  as  regards  control  of  infectious  disease, 
notably  scarlatina,  have  administrative  shortcomings  of  the 
Borough  become  prominent  as  a  result  of  Dr.  Sweeting  s  inquiry. 
Briefly  the  facts  are  these.  The  late  Medical  Officer  of  Health 
of  Weymouth,  fortified  by  a  particular  clause  of  a  Local 
Improvement  Act,  and  in  laudable  desire  to  procure  hospital 
isolation  of  all  cases  of  scarlatina  in  the  place,  acted  commonly 
with  excess  of  zeal  ;  his  proceedings  in  securing  isolation  became, 
indeed,  so  trenchant  as  to  produce  something  of  a  revolt 
against  his  administration  generally,  and  in  circumstances  as 
follows  : — The  Weymouth  Town  Council  do  not  possess  an 
isolation  hospital  of  their  own.  For  some  years,  however,  they 
have  had  an  arrangement  with  the  Weymouth  Port  Sanitary 
Authority  to  make  use  of  the  Port  Hospital  at  a  fixed  rate  of 
payment  for  cases  of  infectious  disease  admitted  from  the  Borough. 
This  Port  Hospital,  which  is  well  situated,  provides  accom- 
modation for  twenty-five  patients.  But  during  the  outbreak  in 
Weymouth  oi  the  scarlatina  which  brought  about  Dr.  Sweeting's 
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inquiry,  aa  many  as  seventy-two  patients  were  at  one  time 
^'  accommodated  '  within  the  establishment.  Thus  it  happened 
that  on  a  particular  occasion  a  ward,  intended  for  six  but  into 
which  twice  that  number  of  beds  had  been  introduced,  was  made 
to  contain  twenty-one  patients,  several  being  two  in  a  bed. 
Parallel  with  overcrowding  in  this  way  of  patients  there  occurred 
breakdown  of  hospital  administration  in  other  ways  owing  to  the 
establishment  being  under-nursed  and  under-staffed  generally ; 
and  as  a  consequence  patients  who  in  effect  had  been  compulsorily 
removed  to  hospital  were  called  upon  to  empty  bed  pans,  to 
remove  slops,  and  to  perform  other  menial  work  in  connexion 
with  the  establishment.  The  sole  satisfactory  feature  of  the 
scandal  which  thus  arose  has  been  inauguration,  through  the 
publicity  attaching  to  Weymouth's  maladministration,  of  a 
better  state  of  affairs,  not  only  as  regards  hospital  equipment 
and  management  but  also  in  public  health  administration 
generally. 

For  several  years  the  inefficient  sanitary  administration  of 
the  Town  Council  of  Falmouth  has  from  time  to  time  claimed 
the  Board's  attention.  In  1899,  for  instance,  in  view  of  a 
serious  prevalence  of  enteric  fever  in  the  borough,  Dr.  Buchanan 
was  directed  to  make  inquiry  into  the  circumstances  of  the  out- 
break, and  as  to  the  administrative  procedures  of  the  authority. 
The  condition  of  affairs  which  Dr.  Buchanan's  report  revealed 
was  verjr  far  from  satisfactory.  His  report  was  printed  and 
communicated  to  the  Falmouth  Town  Council.  Correspondence 
which  ensued  failed  to  satisfy  the  Board  that  the  local  authority 
was  taking  a  sufficiently  hieh  view  of  its  obligations  with 
reference  to  the  health  or  its  district ;  and  accordingly 
Dr.  Buchanan  was  directed  to  revisit  the  town  for  the  purpose  of 
ascertaining  what  steps  had  been  taken  by  the  authority  to  act 
on  the  recommendations  contained  in  his  1899  report.  This 
re-inspection  of  the  district  was  carried  out  in  the  autumn  of 
1901,  and  Dr.  Buchanan's  report  thereon  is  reproduced  in 
Appendix  A,  No.  12.  From  this  further  report  it  will  be  seen 
that  since  1899  some  good  work,  particularly  in  regard  of 
obtaining  improvement  in  the  sanitary  condition  of  dwellings, 
could  be  put  to  the  credit  of  the  Town  Council,  and  that  this 
authority  had  ''  shown  considerably  greater  activity  in  sanitary 
matters  than  was  formerly  the  case."  But  also  the  report  shows 
that  much  important  work  still  remains  to  be  done ;  that  the 
Town  Council  should  not  remain  content  with  the  progress  that 
recently  has  been  made.  In  view  of  ihe  serious  pollution  by 
sewage  of  the  foreshore  of  Falmouth  harbour,  it  is  to  be 
regretted  that  at  the  date  of  writing  little  progress  has  been 
made  with  the  scheme  for  sewage  disposal  which  the  Town 
Council  had  decided  to  adopt  at  the  time  of  Dr.  Buchanan's 
re-inspection.  It  must  also  be  regarded  as  unfortunate  that  a 
decision  of  the  Town  Council  to  purchase  the  undertaking  of 
the  local  Waterworks   Company,  with  a  view  to  effecting  a 
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compreheEfiiTe  improvement  in  the  conditions  of  supply,  was  not      mbdioal 
endorsed   by  the   ratepayers ;  the   more   since  Dr.   Buchanan's       bbtobt.^ 
report  serves  to  show  that  opportunities  of  pollution  on  the 
gathering   ground    still  remain,  that   the  method   of  filtration 
adopted  by  the  Water  Company  continues  to  be  faulty,  and 
that     insuction    through    leaky     pipes     in     back    yards    and 

fassages  is  still  liable  to  occur.  In  this  connexion,  indeed, 
)r.  ^Buchanan's  report  illustrates  once  again  the  relatively 
helpless  condition  of  a  town,  the  water  supply  of  which  is 
governed  by  a  company  which  is  unable  or  unwilling  to  take 
adequate  steps  to  safeguard  the  purity  of  the  water  which  it 
delivers. 

Folkestone  has  not  been  in  former  years  specially  prone  to  bntxbic 
enteric  fever ;  it  has  suffered  indeed  in  that  respect  far  less  pJ^kkstonk. 
relatively  than  many  other  towns.  But  in  1896-1900  there 
occurred  definite  increase  of  this  disease  in  the  town  and  under 
circumstances  topographically  and  administratively  of  no  little 
complexity.  Attempt  at  elucidating  this  problem  necessarily 
involved  Dr.  Theodore  Thomson,  who  was  charged  with  the 
inquiry,  in  a  prolonged  investigation,  notwithstanding  that 
his  inquiries  were  facilitated  by  the  circumstance  that 
record  had  been  preserved  of  carefully  observed  facts  in 
connexion  with  the  lever  by  the  officers  of  the  local  authority. 
Too  often  it  happens  that  the  services  of  the  Board's  expert  staff 
in  regard  to  epidemic  disease  are  invoked  by  localities  in  which 
little,  if  any,  care  has  been  exercised  in  observing  and  recording 
facta  requiring  explanation. 

The  evidence  collated,  duly  weighed,  and  dealt  with  by 
Dr.  Thomson  leaves  little  doubt  that  a  considerable  proportion  of 
the  extra  enteric  fever  which  appeared  in  Folkestone  in  the 
period  1896-1900  is  to  be  ascribed  to  specifically  infected  milk, 
though  as  regards  the  particular  year  1898  the  data  available 

Sint  less  definitely  in  this  direction  than  in  certain  other  years, 
owever  this  may  be  there  can  be  no  question  that  the  facts 
adduced  by  Dr.  Thomson  show  a  particular  strain  of  milk,  which 
he  terms  A  X  milk,  to  have  been  not  only  in  1899  an  active 
agent  in  disseminating  enteric  fever  but  to  have  again  exhibited 
that  property,  though  in  diminished  degree,  in  the  next  succeed- 
ing 7©ar  1900. 

But,  as  has  been  indicated,  specifically  contaminated  milk  is 
not  in  Dr.  Thomson's  view  to  be  regarded  as  more  than  mainly 
responsible  for  increased  incidence  of  enteric  fever  on  Folkestone 
in  1896-1900.  He  notes  that  after  deduction  of  ^'imported 
cases,"  of  cases  in  all  probability  referable  to  milk,  and  of  cases 
due  perhaps  to  shell-fish,  there  remains  for  the  period  in  question 
an  amount  of  enteric  fever  in  excess  of  that  of  antecedent  years. 
And,  in  endeavouring  to  account  for  the  facts  witnessed,  he 
considers  a  number  of  conditions — chief  among  them  defects  of 
the  8«v«rage  and  drainage  system  Of  the  place  m  their  relation  to 
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soil  pollution — which  possibly  may  have  given  to  the  enteric  fever 
bacillus,  introduced  to  Folkestone  in  considerable  amount  in  1896 
(and  multiplied  there  in  milk  in  subsequent  years),  opportunity  of 
becoming  acclimatised  to,  and  so  to  speak  indigenous  in,  the  soil 
of  the  place.  In  these  and  in  other  aspects  Dr.  Thomson^s 
report  (Appendix  A,  No.  13)  is  an  aomirable  example  of 
thorough  (so  far  as  our  knowledge  at  present  extends)  and 
painstaking  epidemiological  study. 

As  regards  sanitary  administration  in  Folkestone,  Dr.  Thomson, 
while  giving  due  credit  to  the  local  authority  for  the  improve- 
ments they  have  in  recent  years  effected  in  the  condition  of 
their  district,  points  out  the  need  not  only  for  continuance  of 
their  efforts  in  directions  already  entered  upon,  but  also  for 
their  extension  to  other  specified  matters,  to  which  they  have 
not  yet  devoted  adequate  attention. 

Dr.  Thomson  notes,  furthermore,  that  one  aspect  of  the 
sanitary  administration  of  the  district — that,  namely,  concerned 
with  the  internal  management  of  the  health  department — is  the 
reverse  of  satisfactory.  There  has  been  absent  there  that 
co-operation  of  Medical  Officer  of  Health  and  Inspector  of 
Nuisances,  which  is  essential  for  proper  exercise  of  the  functions 
of  both  officials,  and  which  is  in  effect  enjoined  by  the  Order 
of  the  Local  Government  Board.  For  instance,  these  officers 
have  reported  ceparately,  and  each  with  a  different  explanation, 
to  the  Sanitary  Authority  on  the  recent  prevalence  of  enteric 
fever ;  and  the  Inspector  of  Nuisances'  attitude  in  this  matter 
has  seemingly  been  tolerated  by  the  Town  Council.  It  is,  of 
course,  no  part  of  the  official  duty  of  an  Inspector  of  Nuisances 
to  independently  investigate  problems  which,  as  in  this  present 
instance,  are  essentially  medical  and  scientific,  and  attempt  of 
such  officer  to  do  this  can  only  lead  to  friction,  and  thus  to 
detriment  of  sanitary  administration  in  various  directions. 

A  report  by  Dr.  Darra  Mair  (Appendix  A,  No.  14)  upon  an 
outbreak  of  enteric  fever  at  Coventry  in  the  autumn  of  1901 
affords  an  instructive  illustration  of  the  complex  considerations 
often  involved  in  etiological  research  of  this  nature.  The 
problem  here  was  :  An  outburst  of  enteric  fever  in  a  circum- 
scribed area  comprising  86  houses,  29  of  which  were  invaded  by 
the  disease ;  an  outbreak,  moreover,  which  appeared  suddenly, 
rose  rapidly,  and  as  quickly  subsided.  Prima  facie  these  facts 
were  suggestive  of  causation  of  the  fever  by  water  or  by  food 
supply  of  some  sort.  But  locally  the  fever  prevalence  was 
ascribed  to  a  habit  of  certain  of  the  inmates  of  the  houses  in 
question  of  playing  in  an  imquestionably  polluted  river  hard  by  ; 
and  particular  facts,  negative  as  well  as  positive,  tended  to 
support  this  view.  Dr.  Mair,  however,  furnishes  evidence 
pointing  to  the  conclusion  that  the  main  cause  of  the  outburst  of 
fever  was  specific  pollution  of  a  local  well  which,  at  the  time  that 
the  cause  of  the  fever  outburst  operated,  formed  the  supply  of 
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the  biilk  of  the  houses  subsequently  invaded.     There  is  much  to       Medical 

be  said  for  this  thesis,  especially  as  regards  inception  of  the  out-      ^bpobt.^ 

burst ;  and  the  fact  that  certain  of  the  sufferers  during  the  fever  — 

prevalence  were  believed  not  to  have  partaken  of  the  implicated 

well  water,  even  if  based  on  entirely  trustworthy  testimony,  does 

not  suffice  to  negative  or  counterbalance  the  array  of  facts  which 

Dr.  Mair  adduces.     Similarly,  the  negative   result  which  was 

obtained  from  chemical  and  bacteriological  testings  of  the  well 

water  collected  a  week  or  two  later  than  the  date  at  which  it  was 

presumably  disseminating  infective  matter  is  but  in  keeping  with 

experience   of   other    water-caused    outbursts   of   enteric   fever 

strictly  limited  in  time.      But  however  this  may  be,  the  facts  set 

out  by  Dr.  Mair  respecting  the  incidence  in  time  and  in  locality 

of  the   fever  witnessed,   obtain   their  particular  interest  from 

certain  conditions  to  which  the  implicated  well  was  exceptionally 

exposed  at  the  very  time  that  the  sufferers  by  the  outburst  of  fever 

in  all  probability  received  their  infection.     At  the  date  in  question 

there  had  been  undertaken  within  the  area  which  later  on  was 

invaded  by  fever  certain  water-closet  alterations  which  not  only 

were  responsible  indirectly   for  extra  foulings  of  the  yard  in 

which  the  well  is  sunk,  but  also  led  to  the  opening  of  a  trench 

within  a  few  feet  of  the  well  itself  for  provision  of  a  water  main  : 

So  that  heavy  rainfall,  amounting  in  two  days  to  one  and  a  half 

inches,  which  occurred  about  the  same  time,  afforded  an  altogether 

exceptional    opportunity     for    washing    objectionable     matters 

from  the  yard  into  the  well. 

Upon  the  whole  Dr.  Mair  affords  a  very  strong  presumption 
indeed  of  the  validity  of  his  thesis  as  to  water  causation  ox  the 
fever  outburst  at  Coventry. 

An  outbreak  of  enteric  fever  which  occurred  in  Whitehaven  insakitahy 
during  the  autumn  of  1901  led  to  request  from  the  Town  Council  whotSavbn. 
of  the  Borou^  for  the  services  of  one  of  the  Board's  Medical 
Inspectors.  Dr.  Bulstrode,  who  was  instructed  to  make  the 
necessary  iiivestigations,  reported  (Appendix  A,  No.  15)  the 
outbreak  in  question  as  limited  practically  to  two  areas  or 
groups  of  dwellings  ;  the  one  known  as  Ginns,  the  other  as 
Newhouses.  No  evidence  was  forthcoming  implicating  the  public 
water  supply,  which  is  derived  from  Ennerdale  Lake  ;  nor  was 
there  suggestion  that  milk,  shell-fish,  or  other  article  of  food  had 
been  responsible  for  the  outbreak.  On  the  other  hand  the 
sanitary  an-angements  of  the  invaded  areas  were  by  no  means 
satisfactory.  Dwellings  were  crowded  together  ;  drains  generally 
jkppear  to  have  been  markedly  faulty ;  the  water-closet  accom- 
modation was  deficient,  and  in  certain  instances  very  defective  ; 
in  particular  cases  the  water-closet  was  placed  in  juxta-position 
with  the  kitchens  of  adjoining  dwellings,  and  provided  a  means 
of  access  from  one  kitchen  to  the  other.  Enteric  fever  would 
seem,  under  the  above  conditions,  to  have  spread  chiefly  by 
personal  infection  and  largely  by  the  agency  of  unrecognised 
and  never  notified  cases. 
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One  of  the  most  notable  features  brought  out  in  Dr.  Buktrode's 
report  is  the  state  of  overcrowding  of  dwellings  upon  area  which 
still  obtains  in  Whitehaven,  a  condition  of  arairs  to  which 
attention  was  drawn  by  the  late  Dr.  Bristowe  in  his  report  to 
the  Privy  Council  as  far  back  as  1863.  Dr.  Bulstrode  states 
that  "  wherever  one  turns,  whether  out  of  the  small  or  the  large 
thoroughfares,  one  finds  deplorable  courts  and  alleys  where  the 
direct  rays  of  the  sun  are  but  rarely  seen,  and  where  even  its 
diffused  light  is  often  difficult  of  attainment." 

This  unsatisfactory  state  of  affairs,  now  so  troublesome  and 
costly  to  rectify,  should  serve  as  a  warning  to  growing  districts 
unprovided  with  adequate  byelaws  governing  the  erection  of  new 
buddings.  In  Dr.  Bulstrode's  opinion,  "The  demand  for 
dwelling-houses  which  obtained  at  the  time  of  Whitehaven's 
greater  prosperity  is  apparently  responsible  for  the  present  over- 
crowding of  houses.  It  was  then  (there  being  at  that  time  no 
proper  building  byelaws  in  force),  that  the  gardens  and  back 
yards  belonging  to  the  houses  then  existing  were  handed  over  to 
the  enterprising  builder  who   soon   converted   every   available 

Eatch  of  ground  into  a  court  or  alley.     The  overcrowding  which 
as  resulted  is  unique  in  my  experience." 

Dr.  Wheaton's  report  as  to  the  sanitary  condition  of  the  town 
of  Fishguard,  and  of  the  village  of  Goodwick  (Appendix  A, 
No.  16)  bears  testimony  to  the  eminently  unsatisfactory  state 
of  affairs  which  still  obtains  in  certain  Kural  Districts.  The 
defective  administration  of  the  Haverfordwest  Rural  District 
Council  has  for  some  years  been  under  the  notice  of  the  Board, 
and  the  appearance  of  diphtheria  in  Goodwick  in  1901,  was  the 
occasion  of  their  active  intervention.  Dr.  Wheaton  reports  that, 
for  the  purpose  of  Public  Health  administration,  Haverfordwest 
Rural  District  is  divided  into  four  sections,  each  with  a  separate 
Medical  Officer  of  Health,  and  that  there  is  a  single  Nuisance 
Inspector,  who  is  in  charge  of  the  whole  area.  This  system  of 
divided  expert  control  has  been  attended,  as  commonly  happens 
in  like  circumstances,  by  absence  of  any  approach  to  concerted 
administrative  action  in  sfinitary  amelioration  of  the  district. 
Neither  isolation  accommodation,  nor  disinfecting  apparatus  are 
provided  in  this  district,  while  nuisances  generally  are  permitted 
to  go  unabated. 

In  Fishguard,  one  of  the  diphtheria  invaded  areas,  an 
accumulation  of  sewage  was  observed  on  the  foreshore,  many 
dwellings  were  without  house-drains,  and  liquid  filth  appeared 
to  be  cast  indifferently  upon  rarden  ground,  into  the  streets,  and 
into  gulleys  in  connexion  with  highway  drains.  The  pail  privies 
of  the  place  were  commonly  found  neglected  and  filthy,  ft^d 
where  these  conveniences  were  wanting  excrement  littered  the 

f  round.     At  Goodwick  conditions  were  equally  unsatisfactory, 
n  the  Fishguard  Schools  "  sore  throat "  had  prevailed  among 
the  children  for  a  year  or  more  antecedent  to  the  outbreak  of 
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diphthefia.  When*  the  drains  in  relation  with  the  school  were, 
exafoined  after  outbreak  of  definite  diphtheria^  these  were  found 
blocked,  and  the  subftoil  about  the  school  much  polluted  hji 
leakag<l  from  them*  In  his  attempt  to  trace  out  the  history  of 
the  d%>lttheria$  Dr.  Wheaton  was  altogether  foiled^  the  notification 
cditificat^g  of  the  diphtheria  cases  having  been  destroyed,  and  no 
record  of  the  facts  respecting  these  cases  had  been  kept.  Action 
of  the  District  Council  in  prevention  of  spread  of  the  diphtheria 
appears  to  have  been  limited  practically  to  closure  for  three 
weeks  of  the  Fishguard  School,  and  to  exclusion  of  certain 
scholars  from  the  Qoodwick  School.  No  disinfection  of  the 
clothing  or  of  the  dwellings  of  diphtheria  patients  had  been 
practised.  As  a  whole,  the  story  of  Fishguard  and  Goodwick, 
as  told  by  Dr.  Wheaton,  is  one  of  the  least  satisfactory  that  have 
m  recent  years  come  to  the  Board's  notice. 

Professor  Koch's  dictum,  at  the  Congress  on  Tuberculosis  tubbb- 
held  in  London  in  July,  1901,  as  to  the  non-transmissibility  of  ^^^^^^s. 
bovine  tuberculosis  to  man,  raised  questions  for  the  Board  of 
no  small  administrative  difficulty.  At  once  it  was  assumed  bv 
the  milk  and  meat  trades  respectively  that  the  measures  incul- 
cated in  this  country  in  regaid  of  milk  of  tuberculous  cows  and 
flesh  of  tuberculous  food-animals  were  too  stringent  or  even 
superfluous.  On  the  other  hand  the  weight  of  scientific  authority 
was  adverse  to  Dr.  Koch's  thesis,  or  was  demanding  that  the 
validity  of  this  thesis  should  be  tested,  so  far  as  this  might  be 
done,  bv  adequate  experiment.  In  the  circumstances,  His 
Majesty  s  Government,  on  your  advice,  appointed  a  Royal 
Commission  to  inquire  and  report  whether  tuberculosis  in  animals 
and  man  is  one  and  the  same  disease  ;  whether  animals  and  man 
can  be  reciprocally  infected  with  it ;  under  what  conditions,  if  at 
all,  the  transmission  of  khe  disease  from  animals  to  man  takes 
place  ;  and  what  are  the  circumstances  favourable  or  unfavour- 
able to  such  transmission.  Pending  the  investigations  and  report 
of  this  Commission,  the  Board  was  advised  by  your  Medical 
Officer  that  there  should  be  no  relaxation,  on  the  part  of 
local  authorities  and  their  officers,  of  proper  measures  for  dealing 
with  milk  from  tuberculous  cows  and  with  tuberculous  meat 
intended  for  the  food  of  man.  And  accordinglv  the  Board 
issued,  6th  September,  1901,  a  circular  letter  in  this  sense  to  all 
Sanitary  Authorities  throughout  England  and  Wales,  calling  at 
the  same  time  attention  to  the  principles,  as  laid  down  by  the 
Royal  Commission  of  1893,  which  should  guide  authorities  in 
these  matters,  and  urging  uniformity  of  action  on  the  lines 
indicated. 

Another  administrative  question  arising  out  of  the  Congress 
on  Tuberculosis  with  which  the  Board  have  been  called  upon  to 
deal,  has  had  to  do  with  provision  generally  of  Sanatoria  for 
'*  consumptives,"  and  especially  with  the    ability   of    County" 
CooncilB  to  come  to  the  assistance  of  local  authorities  desirous  o3P' 
obtaining  provision  of  this  sort,     Qn  this  latter  point,  one  of  large 
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MKDioAL  administrative  importance,  the  Board  decided  that : — In  the 
^rbfoot!^  event  of  a  County  Council  constituting  a  hospital  district  under 
the  Isolation  Hopitals  Act,  1893,  to  include  all  the  urban  and 
rural  districts  in  the  County,  for  the  specific  purpose  of  pro- 
viding accommodation  for  consumptive  patients,  and  of  tneir 
making  also  an  Order  under  section  26  of  the  Act  (which  would 
require  the  Board's  approval)  applying  the  expression  ^'  infectious 
disease  "  to  consumption  or  phtnisis  strictly  for  the  purpose  of 
that  Act,  it  would  apparently  be  practicable  for  the  Committee 
of  such  hospital  district  to  enter  into  agreement,  under  section  3 
of  the  Isolation  Hospitals  Act,  1901,  with  the  governing;  body  of 
a  Sanatorium  for  ^'  consumptives  "  for  the  reception  mto  that 
sanatorium  of  consumptive  persons  from  the  County.  In  the 
above  sense  the  Board  advised  the  County  Council  of  West- 
morland in  January,  1902,  and  has  since  aavised  other  County 
Councils. 

The  Board,  while  continuing  to  advise,  through  their  Medical 
Staff,  other  Departments  of  Government  as  regards  Ordinances 
and  Regulations  for  systematic  repression  of  disease  in  Depen- 
dencies and  Colonies  in  various  quarters  of  the  Empire,  have 
been  called  upon  from  time  to  time,  at  the  instance  of  the  Foreign 
Office,  to  comment  on  important  public  health  problems  of 
Imperial  and  International  concern.  As  regards  not  a  few  of 
the  questions  thus  raised,  far  reaching  issues  have  been  involved ; 
and  further,  the  papers  in  respect  of  them  have  commonly  been 
confidential  documents.  Accordingly,  your  Medical  Officer, 
who  has  necessarily  advised  the  Board  and  the  Government  in 
these  matters,  holds  himself  precluded  from  comment  in  this 
volume  on  the  questions  submitted,  and  on  the  considerations 
which  have  governed  the  advice  he  has  rendered  in  connexion 
with  them.  I  may  add,  however,  that  it  has  been  the  endeavour 
of  your  Medical  Officer  on  these  occasions  to  do  all  in  his 
power  to  secure  that  administrative  dealing  with  the  questions 
at  issue  should  be  based  upon  broad  and  consistent  views  of 
public  health  policy. 

The  Royal  Commission  on  Sewage  Disposal  has  continued 
its  labours,  and  your  Medical  Officer  as  a  Member  of  the 
Commission  has  taken  part  in  its  proceedings.  Your  Medical 
Officer  has  also  remained  a  member  of  the  General  Medical 
Council. 

The  volume  of  reports  "  On  the  Use  and  Influence  of  Hospitals 
for  Infectious  Diseases,"  which  was  published  in  1^582  as  a 
supplement  to  the  Tenth  Annual  Report  of  the  Local  Govern- 
ment Board  and  which  was  re-issued  m  1894,  has  continued  to  be 
Seatly  in  demand  by  local  authorities.  In  the  autumn  of  1901 
e  copies  on  sale  of  this  volume  became  once  more  exhausted, 
and  further  reprint  of  it  was  called  for.  The  opportunity  thus 
arising  was  utilised  for  incorporating  with  the  volume,  as  re-issued, 
a  preface  drawing  attention   to  the  principal  points  respecting 
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construction,  use,  and  management  of  hospitals  for  isolation  of  mxdical 
infectious  diseases  which  ui  view  of  more  extended  experience  rkport. 
deserve  particular  consideration  by  local  authorities. 

Dr.  Parsons,  one  of  your  Assistant  Medical  Officers,  was, 
during  the  year,  nominated  by  the  Board  and  served  as  the 
Board's  representative  on  an  Advisory  Committee,  appointed  by 
the  Board  of  Education,  with  reference  to  the  work  of  the 
Geological  Survey  in  accordance  with  a  recommendation  of  the 
Inter-departmental  Committee  to  which  I  referred  in  my  report 
for  last  year. 

Dr.  Buchanan  has  during  the  year  continued  to  serve  as 
Secretary  to  the  Royal  Commission  on  Arsenical  Poisoning. 

Dr.  Bulstrode  has  continued  from  time  to  time  his  re-inspection 
of  Oyster-layings  on  the  Coasts  of  England  and  Wales,  and  has 
inquired  also  as  regards  shell-fish  generally  on  our  foreshores,  in 
reference  to  opportunities  for  contamination  of  edible  molluscs  by 
sewage. 

Dr.  Theodore  Thomson  has,  in  association  with  other  Officers 
of  the  Board,  held  local  inquiry  respecting  application  of  the 
Borough  of  Rotherham  for  a  Provisional  Order  constituting 
Rotherham  a  County  Borough,  and  similarly  he  has  held  inquiry 
respecting  an  application  of  the  London  Water  Companies  for 
new  Water  Regulations.  As  opportunity  offered  he  has  continued 
his  investigation  of  complex  problems  concerning  endemicity  of 
enteric  fever. 

Inquiries  have  been  held  by  Dr.  Reece  with  reference  to  the 
constitution  of  Port  Sanitary  Authorities  at  Manchester  and 
New  Shoreham. 

Dr.  Manby  conunenced  during  the  year  inquiry  as  to  the 
suitability  of  the  Board's  Model  Series  of  Regulations  for  Dairies, 
Cowsheds,  and  Milkshops  in  the  circumstances  of  a  variety  of 
districts,  urban  and  rural. 

Mr.  Huddart  has  been  engaged  from  time  to  time  during  the 
year  in  investigation  of  the  conditions  of  employment  and  of 
remuneration  of  Inspectors  of  Nuisances,  who,  while  not  render- 
ing whole  time  service  in  this  capacity,  are  part  paid  out  of 
County  funds. 

Siunmaries  of  notified  attacks  and  certified  deaths  from  certain 
infectious  diseases  in  urban  districts  of  England  and  Wales 
which  in  former  years  have  appeared  in  the  Report  of  your 
Medical  Officer  are  not  continued  in  this  volume.  Instead,  the 
data  have  since  the  beginning  of  1 901  been  published  quarter  by 
quarter  in  the  returns  of  the  Registrar-General ;  a  course  whicn 
was  adopted  in   view   of  representations  of  the   Incorporated 


XXX  a 


MapiCAL. 
RBPOM. 


MSMORANDA 
AND  OIBOU- 
LABflL 


Society  t>i!  Medical  Officers  of  Health  to  the  effect  that  advantage 
to  Public  Health  adimnistration  was  likely  to  accrue  from  issue 
of  the  information  at  shorter  intervals  than  12  months.  The 
tabular  statements  as  to  sickness  notiGcation  now  issued  quarterly 
by  the  Registrar-General  are  prepared  in  your  Medical  Officer  s 
Department,  and  they  include  almost  all  the  urban  areas  in 
regard  of  which  the  Registrar-General  has  been  accustomed  to 
publish  quarterly  statistics  of  mortality.  That  the  statements 
are  not  complete  as  regards  the  Registrar-General's  urban  areas 
is  in  the  mam  due  to  refusal  of  the  authorities  of  certain  health 
resorts  to  contribute  information  as  to  infectious  sickness  in  their 
areas  for  publication  in  the  way  proposed  to  them.  The  attitude 
of  these  authorities  is  to  be  regretted.  Their  abstention  in  the 
matter  is  liable  to  be  construed  by  intending  visitors  to  the  detri- 
ment of  the  districts  concerned. 

In  Appendix  A,  No.  17,  will  be  found  reprinted  memoranda 
and  circulars  relating  to  public  health  and  vaccination,  prepared 
or  revised  in  the  Medical  Department  during  the  year  1901. 
These  were : — 

A.  Memoranda  : — 
(1.)  Ship-borne  rats  and  plague.     (April,  1901.) 

(2.)  Memorandum  on  the  steps  specially  requisite  to  be 
taken  in  places  where  small-pox  is  prevalent. 
(Provincial,  March,  1901.) 

(3.)  ]\lemorandum  on  the  steps  specially  requisite  to  be 
taken  in  places  where  small-pox  .is  prevalent. 
(London,  September,  1901.) 

(4.)  Memorandum  on  the  circumstances  under  which  the 
closing  of  public  elementary  schools,  or  the  exclusion 
theretrom  of  particular  children,  may  be  required  in 
order  to  prevent  the  spread  of  disease.  (September, 
1901.) 


B.  Circulars  : — 

(1.)  Ship-borne  rats  and  plague.     (29th  April,  1901.) 

(2.)  Tuberculosis.    (6th  September,  1901.) 

(3.)  Isolation  Hospitals  Act,  1901.    (6th  September,  1901.) 

(4.)  The  Vaccination  Acts,  1867  to  1898.  (17th  September, 
1901.) 

(5.)  Small-pox  in  the  Metropolis :  Vaccination  and  Re- 
vaccination.  To  Boards  of  Guardians.  (25th 
September,  1901.) 
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(6.)  Small-pox  in  the  Metropolis.  To  Metropolitan  Borongk      ifsDioiL 
Councils.     (25th  September,  1901.)  rbvobt. 

(7.)  Small-pox.  To  Guardians  in  the  Home  Counties.  (6th 
December,  1901.) 

(8.)  Small-pox  hospital  provision.  To  Councils  of  Boroughs, 
or  other  Districts  in  Home  Counties.  (6th  December, 
1901.) 

(9.)  Notification  of  Chicken-pox  and  Be-vaccination  of 
Sanitary  Staff.  To  Metropolitan  Borough  Councils. 
(27th  December,  1901.) 


Small-pox. 

The  London  small-pox  epidemic  of  1901-02,  which  was  still 
in  progress  at  the  end  of  the  period  to  which  this  report  refers, 
must  needs  in  due  course  be  dealt  with  statistically  by  a  variety 
of  authorities  central  and  local.  In  certain  of  its  major  aspects 
the  epidemic  as  a  whole  will  be  thus  dealt  with  by  the  Registrar- 
General  and  by  the  Medical  Officer  of  the  London  County 
Council,  in  others  by  the  Metropolitan  Asylums  Board  ;  while 
in  its  minor  and  local  aspects  London  small-pox  has  been  or 
will  be  fully  reported  on  by  the  several  Medical  Officers  of 
Health  of  the  Metropolitan  Boroughs.  For  the  present  it  will 
be  enough  to  note  broadly,  chronologically  and  topographically, 
the  behaviour  of  the  epidemic  for  tne  purpose  of  reviewing  the 
administrative  action  of  the  several  bodies  responsible  in  London 
for  prevention  or  control  of  smaU-pox. 

In  1901  epidecAic  small-pox  on  the  Continent  of  Europe,  more  ^fIma^pox 
particularly  in  Paris,*  was  causing  the  Central  Authority  and  m  thb 
Medical  Officers  of  Health  in  London  to  be  specially  alert  in  the  ""^^^^^s. 
matter  of  introduction  of  this  disease  from  abroad  ;  an  expectant 
attitude  which  resulted  more  than  once  in  the  course  of  the 
summer,  in  the  immediate  detection  of  imported  small-pox  and 
the  speedy  limitation  of  its  spread.  But  in  August  there 
occurred  in  South  St.  Pancras  and  contiguous  districts  an  out- 
burst of  small-pox  the  source  of  which  could  not  with  certainty 
be  traced.  In  the  fortnight  ending  24th  August,  out  of  29 
small-pox  attacks  notified  in  the  metropolis  no  less  than  17  were 
referred  to  St.  Pancras  and  other  3  to  Holbom ;  while  in  the 
two  next  succeeding  fortnights — those  ending  7th  and  21st 
September,  of  a  totd  of  177  notified  cases,  T6  occurred  in  St, 
Pancras,  35  in  St.  Marylebone,  and  13  in  Holbom.  By  the 
latter  date,  21st  September,  small-pox  was  being  widely  dis- 
seminated in  London,  as  many  as  20  out  of  the  29  Metropolitan 
Boroughs  having  become  invaded.  For  a  few  weeks  no  alarming 
increase  of  the  disease  was  witnessed.  But  early  in  November 
notifications,  which  in  antecedent  fortnights  had  numl)ered  83 
and  76,  rose  at  a  bound  to  227,  and  it  became  evident  that  a 
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seriouB  epidemic  of  small-pox  in  the  metropolis  was  not  to  be 
averted.  Thereafter  the  disease  steadily  grew  in  amount  until 
bj  the  beginning  of  January,  1902,  the  fortnightly  notifications 
had  advanced  to  546,  a  figure  to  which  every  metropolitan 
borough  contributed.  And  not  until  April  did  small-pox  in 
London  as  a  whole  show  any  tendency  to  decline,  notifications 
fortnightly  during  February  and  March  having  numbered  726, 
785,  816,  and  847.  The  total  notifications  of  small-pox  in 
London  bom  the  beginning  of  the  epidemic  to  the  end  of  March 
amounted  to  above  6,000. 

Severe  and  widespread  as  was  the  small-pox  above  indicj^ted, 
it  is  not  to  be  inferred  that  London  in  its  entirety  suffered 
heavily  from  the  disease..  Not  a  few  metropolitan  boroughs 
were  throughout  comparatively  exempt  from  small-pox  ;  and  as 
regards  certain  of  those  suffering  severely,  epidemic  prevalence 
of  the  disease  did  not  involve  any  but  limited  sections  of  their 
areas.  The  boroughs  which,  wholly  or  in  part,  suffered  most 
severely  in  the  epidemic,  and  in  regard  of  which  therefore  the 
administrative  procedures  within  their  areas  of  a  number  of 
different  authorities  having  concern  with  small-pox  became  most 
important,  were,  in  the  later  months  of  1901,  St.  Pancras, 
St.  Marylebone,  Holborn,  and  Bermondsey ;  and  in  the  early 
months  of  1902,  Shoreditch,  Bethnal  Green,  Stepney,  Poplar, 
St.  Pancras,  Hackney,  Southwark,  Camberwell,  and  Battersea. 

The  Board,  alive  to  risk  of  introduction  of  small-pox  from 
abroad,  and  mindful  of  the  neglect  of  vaccination  in  the  child 
population  of  London  which  has  already  been  adverted  to  in 
this  report,  in  the  summer  of  1901  lent  encouragement  to 
btringent  dealings  by  Metropolitan  Medical  Officers  of  Health 
with  imported  small-pox,  and  sought  through  their  Medical 
Department  to  bring  about  better  administration  of  the 
vaccination  laws  on  the  part  of  London  Boards  of  Guardians 
and  their  Officers.  When  it  became  evident  that  epidemic 
small-pox  was  fastening  on  London,  the  Board  took  prompt 
action  in  formally  reminding,  by  Circular  Letter  dated 
25th  September,  Vaccination  and  Sanitary  Authorities  through- 
out the  Metropolis  of  their  responsibilities  as  regards  this 
disease.  Copies  of  the  Board's  Memorandum  **on  the  steps 
which  should  be  taken  in  localities  where  small-pox  is  prevalent  '* 
in  each  instance  accompanied  the  communication  to  the  local 
authority. 

The  Circular  to  Boards  of  Guardians  urged  the  prompt 
vaccination  of  all  children  or  other  persons  not  yet  vaccinated 
and  the  promotion  of  re-vaccination  amongst  aaolescents  and 
adults.  Attention  was  at  the  same  time  expressly  called  to  the 
&ct  that  in  many  Metropolitan  Unions  administration  of  the 
vaccination  laws  had  been  lax  and  inefficient,  '^  and  that  in  the 
Metropolis  geneniUy  there  are  very  many  children  who  are 
unprotected  by  vaccination,"  and  the  Guardians  were  called  on 


^^  to  see  that  their  Vaccuiation  Officers  immediately  take  such  lixDtcAL 
steps  as  may  be  necessary  to  deal  eiTectively  with  the  arrears  ^iStS^^ 
which  may  have  accumulated     .     «     •    and  to  ensure  that  in  all  T" 

further  cases  of  default  the  measures  required  by  the 
Vaccination  Order,  1898,  are  promptly  taken/*  Further  the 
Guardians  were  reminded  of  the  desiraoility  of  house  to  house 
inquiries  in  invaded  localities  by  Vaccination  Officers  for  persons 
in  need  of  vaccination,  and  of  assistance  being  rendered  to  these 
Officers  and  to  Public  Vaccinators  in  carrying  out  their  extra 
duties  in  the  face  of  small-pox. 

The  Circular  to  the  Metropolitan  Borough  Councils  dwelt  on 
the  importance  of  "the  most  energetic  measures  beiujg  taken 

.  .  .  with  a  view  to  preventing  the  spread  of  infection," 
and  urged  that  the  Medical  Officer  of  Health  should  "  in  every 
case  which  may  be  notified  to  him,  or  which  may  come  to  his 
knowledge,  immediately  visit  the  house  where  the  disease  has 
broken  out,  and  at  tne  earliest  possible  moment  take  such 
measures  as  may  be'necess8ry  to  secure  as  far  as  practicable  the 
isolation  of  the  patient,  the- vaccination  of  any  persons  who  may 
have  been  exposed  to  infection,  and  the  disinfection  of  the 
premises,  and  any  further  action  which  the  circumstances  will 
admit  of  for  the  purpose  of  checking  the  extension  of  the 
disease."  The  Board  suggested  also  that  the  Sanitary 
Authority  "  should,  as  regards  each  case  be  informed  precisely 
of  the  measures  which  have  been  taken  by  the  Medical  Officer 
of  Health,"  and  desired  that  copies  should  be  sent  to  them  of 
the  reports  made  by  that  officer  m  each  instance. 

On  14th  September,  1901,  the  Board  addressed  a  letter  to  the 
London  School  Board  drawing  attention  to  the  large  number  of 
nnvaccinated  children  in  certain  parishes  invaded  by  small-pox 
and  noting  the  desirability  of  securing  the  prompt  vaccination  of 
these  children  in  order  to  diminish  risk  of  their  conveying 
infection  from  small-pox  invaded  houses  to  children  with  whom 
they  might  come  in  contact  at  their  Schools.  Belief  was  being 
entertained,  the  Board  pointed  out,  that  the  School  Board  wore 
unwilling  that  their  Schools  should  be  visited  by  Public 
Vaccinators  for  the  purpose  of  examining  children's  arms  as  to 
vaccination  ;  and  the  Board  therefore  urged  the  School  Board  to 
render  such  assistance  as  was  within  their  power  in  enabling 
Vaccination  Authorities  to  ascertain,  by  actual  inspection  of 
children's  arms  in  the  Schools  under  control  of  the  School  Board, 
which  were  the  school  children  that  were  not  protected  by 
vaccination. 

In  reply  the  School  Board  sent  copy  of  a  Kesolution  adopted 
by  them  23rd  September,  as  follows  ; — 

"  That  facilities  be  given  to  the  public  Vaccination 
Officers  of  the  Metropolis,  on  the  application  of  the  proper 
authority,  to  enter  the  schools  of  the  Board,  in  infected 
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MsDicAt  areas,   for  the   purpose   of    examining  the   arms   of    the 

Bxro&T.  children,  with  a  view  to  advising  the  parents  to  allow  their 

children  to  be  vaccinated,  provided  that  the  School  Board 
issue  a  Circular  to  the  parents  asking  if  they  have  any 
objection  to  their  examination,  and  in  case  of  such  objection 
in  any  particular  case,  that  such  examination  shall  not  take 
place ;  and  that  the  Local  Government  Board  and  the 
public  Vaccination  Officers  be  informed  accordingly." 

Later,  27th  December,  1901,  on  its  becoming  apparent  that 
cases  of  small-pox  were  not  infrequently  escaping  detection  owing 
to  their  being  regarded  merely  as  cases  of  chicken-pox,  the 
Board  addressed  a  further  Circular  to  the  Borough  Councils 
suggesting  the  desirability  of  the  Council  at  once  taking  steps 
to  add  chicken-pox,  either  temporarily  or  permanently,  to  the 
list  of  diseases  required  to  be  notified  in  the  borough  under  the 
provisions  of  section  55  of  the  Public  Health  (London)  Act, 
1891.  In  the  same  Circular  the  Board  adverted,  in  view  of 
recent  instances  of  members  of  the  sanitary  staff  of  Metro- 
politan boroughs,  especially  persons  employed  in  the  disinfection 
of  infected  dwellings  and  infected  articles,  having  contracted 
small-pox,  to  the  need  for  "any  officer  employed  by  the 
Council  who  is  to  come  iii  close  relation  with  persons  or  articles 
infected  with  smaU-pox,  being  first  protected  by  efficient  re- 
vaccination." 

Finally,  early  in  1 902,  the  Board  addressed  a  Circular  to  the 
Borough  Councils  on  the  subject  of  so-called  small-pox 
"  contacts,"  question  having  arisen  as  to  the  action  which  local 
authorities  should  take  in  order  to  deal  effectively  with  the 
inmates  of  invaded  dwellings.  This  Circular  pointed  out  that 
under  ordinary  circumstances  the  quarantining  flt  their  homes  of 
inmates  of  such  dwellings  is  not  necessary  in  districts  in  which 
sanitary  matters  are  properly  administered  and  vaccination  and 
re-vaccination  are  efficiently  carried  out.  At  the  same  time  the 
Board  recognised  the  probability  that  occasions  would  arise  in 
which  additional  precautions  would  appear  called  for,  as,  for 
example,  when  laundries  were  in  question,  or  where  the  habits 
of  the  inmates  of  an  invaded  house  were  such  as  to  make  it 
difficult  for  proper  supervision  of  them  to  be  maintained.  In 
such  exceptional  cases,  it  was  intimated,  the  Board  would  be 
prepared,  provided  the  Medical  Officer  of  Health  had  advised 
that  in  the  special  circumstances  it  was  essential  that  the  inmates 
should  remain  in  their  own  houses,  to  sanction  a  reasonable 
expenditure  in  securing  such  result. 

As  time^  went  on  and  the  epidemic  progressed,  the  Board,  not 
content  with  tendering  advice  to  the  aumorities  in  the  Metro- 
polis having  to  deal  with  small-pox  and  with  vaccination  and  to 
their  officers,  directed  that  investigation  should  be  made  by  the 
Inspectors  of  their  Medical  Department  of  the  action  tak^n  by 
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each  of  the  Vaccination  and  of  the  Sanitary  Authorities  con- 
cemed.  Accordingly  every  Town  Clerk  and  every  Medical  lorol^ 
Officer  of  Health,  every  Clerk  to  the  Gnardians,  and  every 
Vaccination  Officer  in  the  Metropolis  was  visited  ;  the  Inspector 
tendering  advice  where  necessary,  and  encouraging  co-operation 
between  the  various  officials  concerned.  So  far  as  appeared 
necessary  too,  a  like  course. was  adopted  in  regard  of  Public 
Vaccinators  and  other  and  subordinate  officers.  And  throughout 
the  advice  and  assistance  of  the  Board's  Officers,  Medical  and 
other,  at  WhitehaU,  was  at  the  disposal  of  Metropolitan  Officers 
desiring  conference  as  to  matters  of  difficulty  arisuig  in  exercise 
of  their  functions. 

The  procedures  of  the  Metropolitan  Asylums  Board  as  ^^^uSo- 
hospital  authority  and  as  ambulance  authority  for  London  have  poutan 
been  already  dealt  with  in  the  report  of  the  Board.  Here  it  is  BoSui!^ 
not  necessary  to  say  more  than  that  under  circumstances  of 
exceptional  difficulty  and  pressure  the  authority  in  question 
expanded  and  increased  both  its  hospital  accommodation  and 
its  land  and  river  ambulance  service  so  as  to  keep  pace  alwajrs 
with  the  demands  of  the  Metropolis.  Throughout  tne  epidemic 
no  disadvantage  to  London  arose  by  delay  oi  removal  of  small- 
pox patients  from  their  homes  or  of  their  reception  and  treatment 
ID  hospital.  There  can  indeed  be  no  doubt  at  all  that  the 
efficiency  of  the  Metropolitan  Asylums  Board  as  hospital  and  as 
ambulance  authority  largely  contributed  to  such  measure  of 
success  as  was  attained  in  dealing  with  London  small-pox.  It 
may  be,  and  probably  it  is,  true  that  in  effecting  this  supreme 
service  for  London,  other  districts  outside  the  Metropolis  were, 
through  the  operations  of  Metropolitan  Asyliuns  Board,  placed  at 
a  disadvantage  in  the  matter  of  small-pox,  and  sufferea  unduly 
ID  consequence  from  that  disease.  In  part,  no  doubt,  the  disad- 
vantage those  districts  suffered  in  this  respect  was  one  which  is 
inseparable  from  presence  in  their  neighbourhood  of  small-pox 
establishments  such  as  those  of  the  Metropolitan  Asylums 
Board  ;  largely  it  was  also  due  to  the  special  circumstances 
which  brought  about  employment  of  a  large  staff  of  insufficiently 
protected  workpeople  in  the  immediate  neighbourhood  of  ships 
and  wards  fiUed  with  acute  small-pox. 

The     London     County    Council    has    not    direct     concern  aohonop 
with  details  of  public  health  administration  in  the  Metropolis  count^ 
in    connexion     with     infectious     disease.       But     through    its  Council. 
Medical  Officer  of  Health,  the  Council   was    able  in  several 
ways   to    come  to   the   assistance   of    the   authorities   directly 
responsible  for  administration.     As    regards    common   lodging 
houses  and  Salvation  Army  shelters,  for  instance,  over  which 
the    Council    has   jurisdiction,    measures    were   taken,   at    an 
early    stage    of   the    epidemic,    for    keeping   these    establish- 
ments    under    specially     strict    supervision     of    the     County 
Council's  officers,  and  in  the  event  of  small-pox  occurring  in  a 
common    lodging  house    daily  inspection   of  the  inmates  was 
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HjcmcTAL      undertaken  with  a  view  to  calling  in  one  of  the  Council's  Medical 
aSo^/      Officers  of  Health  should  further  sickness  show  itself.     Mean- 
'~"*         while,    the     inmates    of    such     invaded    lodging    house    were 
encouraged,  by  offer  of  free  bed  and  of  small  sums  for  food,  to 
continue  to  reside  in  the  same  house  under  observation  until  the 
period  in  which  small-pox  would  have  become  manifest  in  them 
had  they  been  infected  had  passed.     In  particular  instances  the 
County   Council  rented  all  the  beds  in   an  invaded  common 
lodging  house,  making  an  allowance  for  food  to  all  inmates  who 
consented  to  remain  for  a  while  in  the  house  under  supervision, 
and  using  the  house  also  as  a  ''  shelter  "  for  small-pox  contacts 
from   othtT  common   lodging   houses   who   had  been  especially 
^. ,     .       exposed  to  small-pox.     Later,  at  the  beginning  of  1902,  and  in 
-  ^  view  of  unsuspected  sources  of  small-pox,  the  County  Council 

issued  an  Order,  which  was  confirmed  by  the  Board,  requiring  the 
notification  of  chicken-pox  throughout  London,  and  made  arrange- 
ments by  which  the  services  of  medical  men  familiar  with  small-pox 
w^re  to  be  available  for  the  purposes  of  diagnosis.  About  the 
same  time  the  County  Council  arranged,  at  the  request  of  the 
Metropolitan  Branch  of  the  Society  of  Medical  Officers  of  Health, 
a  system  for  communicating  daily  to  all  London  Medical  Officers  of 
Health  certain  particulars  respecting  such  newly-invaded  dwellings 
as  were  reported  day  by  day  to  the  Council.  In  this  way  valuaWe 
information  as  to  small-pox  contacts  was  made  on  very  short  notice 
available  for  every  Meaical  Officer  of  Health  in  the  Metropolis, 
and  the  control  and  supervision  of  such  persons  in  districts  other 
than  those  in  which  they  had  been  definitely  exposed  to  small-pox 
were  to  a  corresponding  extent  secured. 

ACTION  OP  On   local   inquiry   by   the   Board's    Medical   Staff  while   the 

coonchSand  epidemic  was  still  progressing,  it  was  found  that  the  action  taken 
GuAUDiANs.      ^^  response  to  the  Board's  circidars  and  memoranda  by  the  local 

authorities  charged  with  executive  duties  in  relation  to  small- 
pox had  been  various  and  not  always  satisfactory.  Speaking 
generally,  the  administi  ation  of  the  Borough  Councils — more 
particularly  the  work  of  the  Borough  officials  — had  been  to  a 
large  extent  uniform,  and  for  the  most  part  efficient.  Cases  of 
small-pox  had  been  promptly  handed  over  to  the  Metropolitan 
Asylums  Board  for  removal  to  hospital ;  invaded  houses  had 
been  disinfected  ;  and  infected  articles,  as  also  articles  suspected 
to  l>e  infected,  had  been  removed  to  the  Borough  disinfectors. 
Certain  Borough  Councils,  however,  had  not,  it  appeared, 
provided  beforehand  (as  required  by  section  60  (4)  of  the 
Public  Health  (London)  Act,  1891)  "  shelters  "  for  the  accom- 
modation of  families  while  their  invaded  homes  were  undergoing 
disinfection,  and  observation  of  "  contacts,"  as  well  as  trans-* 
mission  of  information  respecting  *'  contacts  "  belonging  to  other 
(listricts,  had  not  been  fully  maintained  in  every  borough.  Now 
and  again  too,  in  particular  districts  where  small-pox  had  been 
rapidly  extending,  a  tendency  had  appeared  toward  hurried 
perrormance  of,  or  delay  in,   disinfection,   indicating   that   the 
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need  jEcxr  increue  of  disin&cting  staff  in  Hoe  of  an  epidemie     JSSSH^ 
had  not  been  safficiendy  recogmsed.    NeForlhdesa,  so  imt  as 
administration  of  small-pox  is  parallel  With  admimstration  of 
ordinary  infectious  disease,  little  firalt  was  to  be  f omid  with  the 
balk  of  the  Metropolitan  Borooghs ;  and  most  of  them  prored 

Srompt,  on  representation  by  t£e  Board's  Officers,  to  rectify 
efects  in  their  methods,  fiat  where  sanitary  administration 
had  come  in  touch  with  raccination,  and  therefore  with  Boards 
of  Guardians  (more  particularly  where  the  Guardians  were 
inactire  or  hostile  to  VaccinationX  the  preventiYe  measures 
adopted  by  the  Borough  Councils  were,  in  seyeral  instances,  less 
thorough  than  they  should  hare  been.  Thus,  certain  Borough 
Councils  had  <miitted  to  seek  authority  from  the  London  School 
Board  for  such  examination,  by  officers  of  the  Guardians,  of  the 
arms  of  children  in  the  elementary  schools,  as  it  was  open  to 
them  to  make.  Others  again,  renecting  perhaps  the  antago- 
nistic spirit  of  the  Guardians,  had  seemingly  discouraged  their 
Medical  Officer  of  Health  taking  any  action  other  than  the 
every  day  "sanitary"  procedures  to  which  they  were  accus- 
tomed. Some  Borough  Councils,  indeed,  had  in  the  matter  of 
vaccination,  proved  so  far  recalcitrant  as  deliberately  to  have 
abstained  from  making  it  a  condition  of  their  service  that  their 
Sanitary  Inspectors  and  disinfecting  officers  should  be  efficiently 
re-vaccmated.  Thus,  one  such  council  which  repeatedly  rejected 
the  direct  advice  of  the  Board  in  this  matter,  in  the  end  paid 
penalty  by  loss,  temporary  or  permanent,  of  the  services  of  no 
less  than  five  of  their  officials  through  attack  by  small-pox. 

Indifference  or  contrariness  of  the  above  sort,  though  unusual 
among  Borough  Councils,  was  unhappily  by  no  means  excep- 
tional in  the  case  of  Boards  of  Guardians  having  responsibility 
as  to  vaccination  in  areas  of  London  seriously  affected  by  the 
epidemic  ;  and  the  effect  of  such  attitude  on  the  part  of  Guardians 
was  necessarily  in  the  direction  of  hindering  ana  even  paralysing 
Borough  authorities  desirous  of  dealing  promptl^p'  and  efficiently 
with  small-pox.  Vaccination  authorities,  for  instance,  which 
in  the  past  had  so  mismanaged  matters  that  ono-third  tp  ono- 
half  the  children  in  boroughs  within  which  thej  had  vaccination 
responsibUity  remained,  at  the  date  of  the  epidemic,  altogether 
unprotected  against  small-pox,  were  too  often  found  to  have 
made  little  if  any  effort  at  repairing  their  past  errors  and 
omissions.  Particular  Boards  of  Guardians  had  declined  to 
instruct  their  public  vaccinators  to  examine  the  arms  of  school 
children,  or  they  had  neglected  to  inform  the  public,  by  hand- 
bills and  placards,  when,  where,  and  by  whose  assistance  persons 
who  had  escaped  primary  vaccination  or  who  had  deferred  their 
re-vaccination  might  obtain  gratuitously  the  protection  they 
should  be  desiring ;  or  the j  had  deferred  or  neelected  to  o^en 
vaccination  stations,  or  to  appoint  assistants  to  their  vaccination 
officers  for  the  purpose  of  house-to-hou&e  advocacy  of  vaccination 
fmd  disB^miniktiop  p{  y^rbitl  wd  other  information  as  to  times 


mmcAh      aad  places  where  yaccination  was  to  be  gratuitously  obtained. 

mn^rf  Neglect  in  this  hitter  particuhir  was  the  more  serious  for  the 
reason  that,  vaccination  stations  having  disappeared  under  the 
Act  of  1898,  London  people  did  not  know  (unless  they  were 
parents  of  very  young  cniloren)  how,  when,  and  where  gratuitous 
vaccination  and  re-vaccination  were  to  be  procured.  Very  pos- 
sibly, in  particular  instances,  the  indifferent  or  even  hostile 
attitude  exhibited  by  certain  Boards  of  Guardians  towards 
vaccination  would  have  proved  disastrous  but  for  the  circum- 
stance that  their  officers  possessed  commonly  a  keener  sense  of 
duty  than  their  paymasters,  and  for  a  pronounced  and  growing 
tendency  on  the  part  of  Borough  Councils  to  supersede  defaulting 
Boards  of  Guardians  in  exercise  of  those  functions  of  the  Poor 
Law  Authority  which  pertain  to  vaccination.  It  is  not  sur- 
prising that  Borough  Councils  which  are,  whereas  Guardians 
are  not,  responsible  for  the  public  health  of  the  population, 
should  have  been  disposed  to  act  thus  in  the  circumstances. 

It  has  not  been  necessary,  or  indeed  expedient,  to  differentiate 
in  this  report  degrees  of  excellence  among  those  Metropolitan 
Boroughs  wherein  sanitary  administration  in  the  face  of  epidemic 
small-pox  was  on  the  whole  of  a  high  order,  nor  on  the  other 
hand  to  specify  from  among  a  plurality  of  Boards  of  Guardians 
those  whose  work  in  the  small-pox  emergency  was  specially  and 
unenviably  conspicuous  for  default  of  vaccination  administration. 
One  vaccination  authority  however  among  those  whose  action 
was  found  commendable,  may  be  mentioned  as  having  acted  with 
great  efficiency  on  the  lines  of  the  Local  Government  Board's 
Orders,  Circulars,  and  Memoranda.  This  was  the  Board  of 
Guardians  for  St.  Giles  and  St.  Georfije,  Bloomsbury.  Under 
this  vaccination^  authority  very  thorough  measures  were  adopted 
in  control  of  small-pox  at  an  early  stage  of  the  epidemic,  as 
follows  : — 

(a)  The  Guardians  arrangements,  ordinary  and  special,  for 

vaccination    and    re^vaccination    were    very     well 
advertised. 

(b)  The  advantages  of  vaccination  were  brought  prominently 

and  repeatedly  before  the  public. 

{c)  House-to-house  visitation  was  practised  throughout  the 
Union,  with  a  view  to  advising  re-vaccination  and 
to  arranging  for  its  performance  on  individuals 
desiring  it. 

(d)  The  Vaccination  Officer  maintained  careful  supervision 
of  his  birth  lists,  insisted  on  the  vaccination  of  each 
infant  as  it  became  due,  and  prosecuted  defaulters. 

{e)  The  arms  of  children  in  the  Elementary  Schools  were 
duly  and  systematically  examined ;  the  vaccination 
officer  followed  up  all  such  children  as  were 
discovered  to  be  un vaccinated ;  and  took  the 
necessary  steps  to  secure  their  vaccination. 
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Holbom  i&  the  Boroueh  which  has  profited  by  action  in  the  utataou. 
ftbove  sense  of  this  efficient  Board  of  Guardians.  The  Borough  '"*"" 
was  early  invaded  bj  small-pox,  and,  despite  the  cooperation  of 
Taccinanon  and  sanitary  authorities  equally  active  and  competent, 
for  a  time  suffered  very  heavily  by  the  epidemic.  The  fact  that 
it  did  so  suffer  detracts  nothing  from  the  credit  due  to  the 
authorities  jointly  concerned  in  repression  of  the  small- 
pox. There  can  be  little  doubt  that  but  for  the  energy  of 
these  Guardians  and  of  the  Borough  Council  that  portion  of 
Holbom  Borough  comprised  in  the  Union  of  St.  Giles  and 
St.  Geoige  would  have  suffered  more  severely  than  was 
actually  me  case ;  or  that  but  for  the  excellent  system 
of  cooperation  against  small-pox  here  adopted  by  inde- 
pendent authorities  jointly  responsible  for  repression  of 
the  disease  the  rapidly  ^owins  and  severe  epidemic  in 
Holbom  would  have  been  far  less  readily  brought  under 
controL 

Epidemicity  of  small-pox  in  the  Metropolis  in  the  autumn  of 
1901  of  necessity  involved  risk  of  extension  of  the  disease  to 
extra-metropolitan  districts  in  many  ways  closely  associated  with 
London.  Accordingly  the  Board  proceeded,  by  circular  letter, 
early  in  December,  to  remind  Vaccination  and  Sanitary 
Authorities  in  the  Home  Counties  of  the  risks  to  which  their 
districts  were  being  exposed  through  London  small-pox,  and  of 
the  duties  incumbent  on  them  in  consequence.  Both  classes  of 
authority  received  at  the  same  time  from  the  Board  the  Office 
Memorandum  as  to  steps  specially  requisite  in  places  where 
small-pox  is  prevalent ;  and,  in  particular.  Sanitary  Authorities 
outside  London  were  reminded  that  in  the  matter  of  hospital 
accommodation  for  small-pox  they  would  have  to  rely  not 
as  in  London  on  the  Metropolitan  Asylums  Board  but  upon 
arrangements  made  by  themselves,  alone  or  in  conjunction 
with  other  Councils,  and  all  were  urged  to  lose  no  time 
in  making  such  hospital  provision  if  they  had  not  already 
done  so. 

Very  soon  in  Kent  and  in  Essex  outbreaks  of  small-pox 
directly  or  indirectly  related  to  the  London  epidemic  called  for 
more  actiye  intervention  by  the  Board.  Allegation  having  been 
made  that  the  hospital  ships  in  Long  Beach,  and  other  small-pox 
establishments  fii  the  Metropolitan  Asylums  Board  ui  tnat 
neighbourhood,  were  disseminating  small-pox  on  both  sides  of  the 
Thames,  a  Medical  Inspector  was  forthwith  directed  to  visit  the 
Registration  Districts  of  Orsett  and  Dartford  for  the  purpose  of 
coi^ernng  with  and  advising  the  several  authorities  concerned, 
in  matters  of  vaccination  and  small-pox  administration.  And  as 
time  went  on,  other  districts  and  Unions  around  London  having 
meanwhile  become  affected  or  seriously  threatened  by  small-pox. 
Medical  Inspectors  were  deputed  to  visit  a  large  number  of  local 
authorities  for  the  purpoj>ose  of  advising  them  and  their  officers 
on  the  lines  already  adopted  in  regard  of  the  Metropolis,    In 
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MsDic^  this  way,  late  in  1901  and  early  in  1902,  twenty-one  extra- 
metropolitan  Unions  and  no  less  than  seventy-aeyen  sanitary 
districts  came  administratiyely  under  the  special  superyision  of 
the  Board. 

Plagub. 

In  a  special  Plague  Volume*  which  has  been  issued  by  the 
Board  whde  this  report  is  passing  through  the  press,  Dr.  Bruce 
Low  gives,  in  continuation  of  the  history  of  plague  throughout 
the  world  which  has  been  compiled  from  time  to  time  by  your 
Medical  Department,  account  in  detail  of  the  behayiour  of  this 
disease  in  yarious  countries  during  the  three  years  ending  30th 
June,  1901.  In  an  ^^  introduction "  to  that  yolume  I  haye 
considered  plague  in  a  variety  of  aspects,  topographical, 
etiological,  clinical,  and  other,  and  have  indicated  broadly  the 
administrative  attitude  that,  in  the  present  condition  of  incer- 
titude respecting  the  malady  may,  in  my  view,  reasonably  be 
held  towards  plague  by  this  and  other  countries.  Accordingly, 
in   commenting   on   Dr.  Bruce  Low's  further   account   of  the 

S 'Ogress  and  diffusion  of  plague  to  the  end  of  1901  (Appendix  A, 
o.   18)  I  limit  myself  in  the  main  to  summarising  the  facts 
which  he  reports. 

India  suffered  in  1901  more  heavily  from  plague  than  in  any 
one  of  the  five  preceding  years.    As  compared  with  1900,  India's 

Slague  deaths  were  trebled.  Partly  this  increase  of  plague  was 
ue  to  extension  of  the  disease  to  ^rrovinces  and  States  mtherto 
free  from  it,  but  mainly  it  was  due  to  increased  prevalence  of 
plague  in  areas  in  which  it  had  already  become  endemic — as,  for 
instance,  Bombay.  China,  like  India,  continued  in  1901  to  suffer 
heavily  from  plague.  At  Hon^  Kong, .  plague  deaths  in  this 
year  were  more  numerous  than  m  any  year  since  1894.  In  the 
island  of  Formosa,  too,  the  mortality  from  plae;ue  was  quadruple 
that  of  1900.  But  elsewhere  in  the  i'ar  Last  outbreaks  of 
plague  were  comparatively  few  or  were  ins^ificant ;  in .  Japan, 
for  iDstance,  in  1901  only  seven  cases  of  the  disease  were 
recognised. 

Similar  paucity  of  plague  is  reported  in  1901  from  Australia, 
the  Straits  Settlements,  New  Caledonia,  Sandwich  Islands, 
California,  Brazil,  the  Argentine,  Arabia,  Mesopotamia,  and 
Persia,  many  of  which  countries,  or  parts  of  them,  had  suffered 
plague  in  greater  or  less  degree  in  the  preceding  year.  In  Afiica 
plague  re-appeared  in  .901  in  the  Cape  Peninsula,  at  Port 
Elizabeth,  and  at  Mossel  Bay ;  but  in  none  of  these  places  did 
the  disease  become  seriously  epidemic.  The  total  deaths  from 
plague  during  the  year  ia  South  Africa  amounted  to  no  more- 
than  420. 
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Comii^  neioer  home,  Egypt,  situated  on  the  highway  hetween 
East  and  West,  snflfeied  in  1901  yery  little  from  plague,  though 
the  diwease  made  its  appearance  in  nine  separate  loeaUttes  of  die 
country.  The  total  ^agne  cases  reported  from  Egypt  in  1901 
numbered  206,  and  the  deaths  104.  In  Asia  Minor  a  few  plague 
cases  were  reported  in  1901,  from  Samsoun  and  from  Smyrna, 
but  in  no  part  of  that  country  did  the  disease  become  at  all 
preralfflit. 

As  r^ards  Europe,  plague  appeared  early  in  1901  at  Con- 
stantinople ;  but  no  epiciemic  followed,  the  total  plague  cases  in 
the  year  amounting  only  to  28.  At  Odessa  also  there  were  a 
few  cases.  Other  places  in  Bussia,  in  1901,  reported  to  be 
similarly  affected  in  minor  d^ree  by  plague,  were  Batoum, 
Kutats,  and  a  village  called  Kotowo,  in  the  Government  of 
Saratoffl  In  Italy,  x^aples  was  affected  in  the  autumn  of  1901 
to  the  extent  of  about  two  dozen  plague  cases.  Besides  Turkey, 
Russia,  and  Italy,  no  plague  is  known  to  have  occurred  in  1901 
among  the  populations  of  any  European  Countries  except  Great 
Britain,  where  Glasgow  and  Liverpool  were  affected  by  the 
disease,  in  each  instance  in  a  very  trifling  degree. 

Of  plague  in  Glasgow  Dr.  Bruce  Low  is  able  to  give,  on 
Scottish  authority,  an  interesting  account.  Two  limited  out- 
breaks occurred  there;  one  in  August,  the  other  in  October. 
The  August  outbreak,  which  comprised  five  cases,  appeared  in  a 
locality  in  which  plague  had  shown  itself  in  1900 ;  that  which 
occun^  in  October,  comprising  also  five  cases,  was  in  a  different 
quarter,  and  in  connexion  with  one  of  the  city  hotels.  In 
neither  instance  was  the  source  of  infection  definitely  traced, 
though  rats  were  locally  suspected  of  having  fostered  the  disease. 
As  to  this,  however,  Dr.  Low  points  out  that  in  regard  of  only 
one  group  of  attacks  was  there  coincident  plague  among  rats  ; 
as  regards  the  other,  rats  in  the  neighbourhood  of  the  invaded 
dwellings  would  seem  to  liave  been  practically  free  from  illness 
of  the  nature  of  plague. 

In  Appendix  A,  No.  19,  Dr.  Bruce  Low  gives  account  of 
plague  and  suspected  plague  in  districts,  port  and  other,  which 
are  directly  under  the  Board's  jurisdiction.  As  regards  plague 
ashore.  Dr.  Low  notes  13  instances  in  which,  suspicion  as  to  the 
presence  of  this  disease  having  arisen,  the  aid  of  the  Board  was 
sought  by  the  local  authority  in  confirmation  or  disproof  of  the 
provisional  diagnosis.  In  two  onlv  of  the  thirteen  was  the 
dlness  in  question  found  to  be  plague,  namely  at  Cardiff  in 
February  and  at  Liverpool  in  October.  At  Cardiff  plague  in 
the  human  subject  was  limited  to  at  most  two  cases,  but  ante- 
cedently,  concurrently,  and  subsequently,  rats  suffered  somewhat 
severely  from  plague  and  over  a  considerable  area  of  the  dock 
region.  At  Liverpool  the  plague  outbreak  comprised  eleven 
cases,  as  to  the  source  of  which  nothing  could  with  certainty  be 
discovered.    No  evidence  was  forthcoming  at  Liverpool  as  to 
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MKDicAE.      plague  among  rats,  though  careful  search  for  such  evidence  was 
BiSoKi^     conducted  in  the  invadra  dwellings  and,  indeed,  throughout  the 
—  city.     Many  rats  were  in  the  process  of  this  search  submitted  at 

the  Thomson  Yates  Laboratory  to  bacterioscopic  test,  but  in  no 
instance  with  a  positive  result  as  regards  plague.  Full  reports 
on  these  plague  outbreaks  have  been  supplied  by  Dr.  Low  ;  on 
that  at  Car^ff  in  the  plague  volume  already  referred  to,  on  that 
at  Liverpool  in  the  Appendix  to  this  report  now  in  question. 
At  both  places,  it  deserves  notice,  the  administrative  measures 
undertaken  by  the  local  authorities  and  their  officers  in  combating 
the  plague  left  nothing  whatever  to  be  desired. 

Shipbome  plague,  actual  or  suspected,  at  ports  of  England 
and  Wales  in  1901,  was  reported  in  thirty-three  instances.  But 
in  two  instances  only  did  vessels  in  question  bring  plague  cases 
to  our  shores  ;  in  a  third  instance  plague  on  board  the  implicated 
vessel  was,  and  remained,  limited  to  rats.  Account  of  all  three 
vessels  has  already  been  given  by  Dr.  Low  in  the  Board's 
Plague  Volume.  As  regards  the  remaining  30  vessels  which  are 
in  question,  six  of  the  ships  had  become  plague-free  before 
arrival  in  port,  and  27  others  were  found,  on  bacteriological 
examination  of  material  from  patients  on  board  them,  not  to  be 
harbouring  illness  of  the  nature  of  plague. 

Notwithstanding  the  alertness  as  regards  plague  and  the 
administrative  capacity  in  dealing  with  it  on  the  part  of  local 
authorities  of  which  evidence  has  been  thus  incidentally  adduced, 
the  Board  did  not  relax  their  vigilance  or  their  supervision  in 
matters  relating  to  this  disease.  In  April,  1901,  the  Board 
«  issued  a  Circular  to  local  authorities  with  reference  to  shipborne 

rats,  urging  that  steps  should  be  taken  at  sea-ports  with  a  view 
to  preventing  the  introduction  of  plague  by  means  of  rats  ship- 
bome from  infected  ports  abroad,  and  enclosing  a  Memorandum 
on  this   subject  by   your  Medical   Officer.     Further,  for  the 

Surpose  of  ascertainmg  the  preparedness  of  Authorities  to 
eal  successfully  with  imported  plague,  as  weU  as  for  conferring 
with  officials  ^s  to  precautionary  measures,  the  Board  directed 
a  number  of  sea-ports  to  be  revisited  by  the  Lispectors  of  the 
Medical  Department.  And  similarly,  on  the  occurrence  of 
certain  cases  of  locally  suspected  plague  in  districts  within  the 
outer  ring  of  London,  the  Board,  mindful  of  the  provisionally 
adequate  arrangements  which  had  been  already  made  within  the 
Metropolis,  deemed  it  proper  that  certain  extra-metropolitan 
sanitary  authorities  should  be  reminded  of  their  responsibilities 
in  the  matter  of  plague,  and  at  the  same  time  advised  as  to 
precautionary  measures  desirable  to  be  taken  beforehand  iu 
readiness  for  dealing  with  actual  or  suspected  cases  of  this 
disease.  Accordingly  Drs.  Sweeting  ana  Mair,  who  were 
selected  for  this  duty,  visited  in  the  summer  of  1901  a  number 
of  districts;  among  them  the  Boroughs  of  West  Ham  and 
Croydon,  the   Urban    Distriats.  of  Acttn,  Ealing,   Chiswick, 


Braitford,  WilleBden,  Hendon,  Hornsej,  Tottenham,  Bromley,      msmcal 
Chislehurst,  Beckenham,  and  Wimbledon,  and  the  Kural  Dbtrict       bSportl^ 
of  Croydon.  — 

Choleba. 

Cholera  since  1896  has  been  absent  from  Europe  and  the  near 
East,  and  during  several  years  therefore  the  annual  summary  as 
to  the  behaviour  of  the  disease  has  been  omitted  from  your 
Medical  Officer's  Report.  Meanwhile,  however,  the  disease  has 
maintained  its  hold  on  India,  particularly  on  Bengal,  and  in  1900 
underwent  lar^e  increase  in  many  Indian  provinces.  In  1901 
cholera  exhibited  a  tendency  to  epidemicity  outside  India, 
beginning  also  to  trend  as  in  former  days  westward,  and  in  the 
early  months  of  1902  broke  out  in  the  Hedjaz,  where  it  raged 
among  the  pilgrims,  causing  an  uncertain  but  large  number  of 
deaths.  Later  in  1902,  after  dispersal  of  the  Mecca  pilgrimae^e, 
the  disease  broke  out  in  Egypt  causing  many  thousand  deaths, 
and  also  invaded  Palestine.  This  behaviour  of  cholera  may  be 
thought  of  as  threatening  extension  of  the  disease  to  Europe  in  the 
not  distant  future,  and  accordingly.  Dr.  Bruce  Low  has  resumed 
record  of  cholera  prevalences  in  continuation  of  previous  series. 
In  Appendix  A,  No.  20,  he  summarises  manifestations  of  cholera 
throughout  the  world  in  the  six  years  1896-1901. 


Auxiliary  Scientific  Investigations. 

As  a  preliminarv  to  investigation  of  the  nature  and  effects  on  plague  pbo- 
the  animal  body  of  the  active  principles  contained  in  Haffkine's  ^s^^cnc. 
Plague  Prophylactic,  Dr.  Klein  has  sought  (Appendix  B,  No.  1) 
to  ascertain  how  far  the  blood  of  an  animal  **  prepared  "  against 
plague  yields  evidence  of  the  protection  afforded.  To  this 
end  he  tested  the  results  on  the  blood  of  certain  rodents  of 
injection  into  these  animals  of  plaeue  bacilli  living  and 
dead,    and   of    injection,    into    parallel    series,    of    Haffkine's 

f)rophylactic--in  its  entirety  and  separately  as  to  its  solid   and 
iquid  elements. 

Guinea-pigs,  it  is  well  known,  are  only  with  difficulty  made 
resistant  to  plague,  whereas  rats  are  by  comparison  "  immunised  " 
readily ;  and  accordingly  it  was  anticipated  that  both  as  regards 
substances  germicidal  to  plague  baculi  and  plague  agglutinins, 
a  broad  distinction  might  l^  found  between  the  blood  of  the 
inoculated  guinea-pig  and  the  blood  of  the  inoculated  rat,  which 
might  serve  as  a  useful  basis  for  further  investigations.  The 
outcome,  however,  of  a  large  series  of  experiments  by  Dr.  Klein 
in  this  connection  proved  altogether  disappointing. 

In  the  blood  of  none  of  the  experimental  animals — ^neither  in 
that  of  guinea-pigs  nor  in  that  of  rats — was  an^  germicidal  sub- 
stance  discoverable  as  a   result    of    Dr.  Kleins   inoculations. 
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Mbdxoal      On  the  other  hand,  plague  agglutinins  developed  readilj  enough 
^Stobt."      ui    the    blood   of    guinea-pigs  which  failed   to   obtain   protect 
—  tion,  but  were  much  less  readily  produced  in  the  blood  of  rats, 

though  these  animals  had  become  satisfactorily  protected  against 
plague  by  the  inoculations  of  Haftkine's  fluid  to  which  they  had 
been  subjected.  Dr.  Klein  concludes  his  report  in  detail  on  the 
above  investigations  by  recording  some  interesting  clinical  obser- 
vations on  the  results  of  plague  inoculation  of  rodents. 

patholoot  ^^'  Martin  in  resuming  study  of  the  Chemical  Pathology  of 

oFiNFBonouB  Infcctious  Disease  has  commenced  investigation  of  the  chemical 

products  of  diarrhoea-producing  bacteria,  and  in  Appendix  B, 
I7o.  2,  he  gives  account  in  the  above  sense  of  Bacillus 
DysenteriaB.  Using  samples  of  this  micro-organism  of  approved 
high  toxicitv  to  guinea-pigs,  he  finds  in  a  series  of  experiments 
on  rabbits  that  a  soluble  poisonous  body  is  formed  on  culture  of 
the  bacillus  in  certain  liquid  media;  that  the  filtrate  of  such 
culture,  on  intravenous  injection  into  the  rabbit,  operates,  at  once 
to  lower  the  body-temperature  of  that  animal,  causing  at  the 
same  time  notable  diarrnoea,  and  tending  to  induce  loss  of  body 
weight.  Further,  he  finds  that  this  poisonous  quality  of  the 
products  in  culture  of  the  bacillus  is  not  due  to  presence  in  the 
cultures  oE  any  non-proteid  body,  and  that  a  very  potent  poison 
indeed,  similar  in  kind  to  that  possessed  by  filtrate  from  a 
culture,  is  present  in  and  is  bound  up  with  the  intra-cellular 
substance  oi  the  bacillus  itself. 


ANAfiBOBIO 

bactbria.. 


IDKNTIFIOA- 
TION  OF  B. 

Dipbthbrijb; 


Much  confusion  has  arisen  between  certain  kinds  of  anaerobic 
bacteria  which  are  present  constantly  in  sewage,  and  which  are 
also  apt  to  occur,  though  less  abundantly,  in  water  and  in  food- 
stuffs. Of  these,  baculus  enteritidis  sporogenes  is  the  most 
important  on  account  of  its  potential  pathogenicity  for  the 
human  subject,  and  differentiation  therefore  of  this  microbe  from 
other  anaerobes  with  which  it  has  been  confounded  is  especially 
desirable.  In  search  of  a  standard  test  for  bacillus  enteritidis 
sporogenes.  Dr.  Klein  has  made  comparative  study,  under  a 
great  variety  of  conditions,  of  this  micro-organism  and  of  bacillus 
butyricus  and  bacillus  cadaveris  sporogenes,  the  anaerobes  most 
frequently  confused  with  it ;  and  as  a  result  he  supplies 
(Appendix  B,  No.  3)  data  likely  to  be  of  much  service  to  fellow 
workers,  not  only  in  differentiating  the  three  anaerobes  in  question, 
but  also,  and  particularly,  in  providing  means  of  ready  identifi- 
cation of  that  member  of  the  group  which  is  apt  to  prove 
pathogenic. 

Dr.  Gordon's  investigations  (Appendix  B,  No.  4)  regarding  a 
series  of  micro-organisms  bearing  resemblance  to  the  (Klebs^ 
Loeffler)  bacillus  diphtherias  deserve  attention,  not  only  of 
bacteriologists  whose  daily  duty  it  is  to  pronounce  upon 
specimens  obtained  from  the  throats  or  noses  of  persons  suspected 
to  be  suffering  from  diphtheria,  but  also  of  medical  practitioners 
Und  medical  officers  of  Tiealth,  who  in  such  cases  are  often  relying 
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apoD  the  dictum  of  the  bftcteriologist  to  determine  the  action 
which  should  be  taken  in  the  interests  o£  the  patient  and  of  the 
public 

Nearly  always  it  is  essential  that  the  opinion  of  the 
bacteriologist  should  be  obtained  with  speed,  for  example,  within 
24  hours,  or  thereabouts.  This  necessity  precludes  a  report 
based  upon  inoculation  of  guinea-pigs,  and  thus  excludes  an 
important  means  of  differentiating  B.  diphtheriie  from  other 
microbes  which  may  be  derived  from  the  human  throat  and  nose, 
some  of  them  closely  akin  to  B,  diphtheris,  and  others,  such  as 
Hoffinan^s  bacillus  and  B.  coryzs  segmentosus,  belonging  to 
species  which  in  certain  of  their  characteristics  bear  a  strong, 
refiembhuice  to  B.  diphtherise.  But  a  series  of  morphological 
and  cultural  tests  which  Dr.  Gordon  describes  have  in  his  hands 
proved  sufficient,  when  carefully  applied,  to  eliminate  the 
majority  of  micro-organisms  thus  resembling  the  diphtheria 
bacillus  (including  those  which  most  commonly  give  rise  to 
difficulty)  and  to  enable  a  statement  to  be  made  witli  much 
confidence  at  the  end  of  1 8  hours  that  true  B.  diphtherise  is  present. 
Investigation  of  the  agglutinating  properties  of  blood  of  guinea- 
pigs  inoculated  with  BTdiphthcriie  and  allied  forms  has  led  him 
to  conclude  that,  on  occasion,  agglutination  testF  tdaj  also  afford 
useful  confirmatory  evidence  of  the  presence  of  the  diphtheria 
bacillus. 

On  the  other  hand,  none  of  the  tests  described  by  Dr.  Gordon, 
morphological,  cultural,  or  agglutinative,  can  be  said  to  enable 
the  absence  of  B.  diphtherife  to  be  asserted,  within  24  hours  or 
thereabouts,  with  a  like  degree  of  confidence.  It  is  still  essential, 
b  our  present  knowledge,  to  avoid  attaching  undue  importance 
to  a  single  reported  failure  to  discover  B.  diphtherise,  and  in 
such  a  case  to  obtain  bacteriological  examination  of  further 
specimens.  * 

Identification  of  enteric  (typhoid)  fever,  especially  in  its  aooluti- 
earlier  stages,  is  another  matter  which  is  administratively  of  no  ^^noN. 
small  importance.  To  this  end  reliance  is  being,  in  practice, 
increasingly  placed  on  the  ^*  Widal  *'  reaction  ;  on  the  ability, 
that  is,  of  serum  of  the  blood  of  the  suspected  fever  case,  when 
added  in  minimal  amount  to  a  broth  culture  or  emulsion  of  the 
typhoid  bacillus,  to  cause  precipitation  (or  "  clumping  ")  of  the 
bainllary  bodies  suspended  in  such  broth  or  emulsion*  But 
there  hsa  arisen  diversitv  of  opinion  as  regards  the  degree  of 
dilution  of  fever  serum  with  broth  or  with  emulsion,  at  wnioh  a 

C'tive  result  of  the  above  test  is  trustworthy  ;  and  further,  it 
been  maintaiaed  that  the  ability  of  the  serum  of  typhoid 
fever  cases  to  precipitate  bacteria  is  not  limited  to  the  typhoid 
bacillus,  but  extends  on  occasion  to  Bacillus  coli  and  coIi-like 
microbes.  Accordingly  Dr.  Klein  has  (Appendix  B,  No.  5) 
re-investigated  this  subject,  and  he  finds  that  though  now  and 
agab   typhoid  blood-serum,  whether  of  man  or  of    prepared 
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rodents,  is  capable  of  causing  agglutination  of  bacilli  other 
than  typhoid  hacilli,  it  rarely  happens  in  his  experience  that 
any  blood-serum  of  the  human  subject,  other  than  that  yielded 
by  typhoid  fever  cases,  will,  except  in  very  "  low  dilutions,"  agglu- 
tinate the  typhoid  bacillus.  Further,  he  finds  that  ^'  typhoid 
blood-serum, '  human  or  other,  fails  generally  in  his  hands 
(except  in  very  *'  low  dilution  ")  to  agglutinate  coli-like  microbes, 
and  fails  always  as  regards  B«  coli  which  has  been  isolated  from 
the  bowel  discharges  of  enteric  fever.  Apart,  however,  from 
the  human  subject.  Dr.  Klein's  experience  is  not  to  the  same 
effect.  The  blood-serum  of  typhoid  immunised  guinea-pigs  is, 
he  finds,  now  and  again  capable  of  agglutinating,  not  only  the 
typhoid  bacillus,  but  also  bacilli  of  me  coli  group.  Further- 
more, he  finds  that  the  serum  of  guinea-pi^  *^  prepared  "  by 
injection  of  microbes  such  as  Gartner's  bacillus  and  Danysz  s 
bacillus  is  capable,  even  in  high  dilution,  of  agglutinating  not 
only  ^*  the  bacillus  of  injection,    but  also  the  typhoid  bacillus. 

In  further  observation  of  the  fate  of  sewage  microbes  when 
brought  in  competition  in  the  open  country  with  the  bacteria 
proper  to  surface  soils,  as  happens  when  sewage  is  subjected  to 
^^  land  treatment,"  Dr.  Houston  nas  obtained  (Appendix  B,  No.  6) 
results  altogether  corroborative  of  his  previous  researches.  The 
addition  of  sewage,  whether  to  garden  (manured)  mould  or  to 
virgin  soil,  does  not  in  either  case  lead  to  definite  increase  in  the 
superficial  layers  of  the  soil  of  the  micro-organisms  proper  to 
sewage.  On  the  contrary,  in  soils  of  both  sorts  microbeis  typical 
of  sewage  tend  to  die  out ;  more  speedily  in  garden  mould  where 
the  sewage  microbes  come  in  competition  with  abundance  of 
hardy  soil  bacteria,  less  quickly  in  virgin  soil  where  competition 
in  this  sense  is  less  keen.  As  regards  those  sewage  microbes 
which  are  reputedly  of  direct  intestinal  derivation  and  which 
may  be  thougnt  of  therefore  as  potentiaUy  pathogenic,  the  same 
general  indications  are  forthcommg.  Streptococci,  for  instance, 
of  definitely  recognisable  characters  exhibited  a  very  short 
retention  cf  life  on  the  experimentally  irrigated  areas ;  and  B. 
coli  of  completely  typical  sort  quickly  disappeared  from  the 
sewage  treated  plots,  Uiough  microbes  seemingly  akin  to  B.  coli 
were  more  persistent  and  even  (on  occasion  and  in  a  limited  sense) 
exhibited  recrudescence.  How  far,  however,  persistence  of  B.  coli 
^atypical"  in  its  reactions  was  due  to  greater  vitality  under 
surnce  smi  conditions  of  microbes  which  when  introduced  into  the 
soil  already  possessed  the  characteristics  of ^this  group  of  sewa^ 
microorganisms,  or  is  to  be  referred  to  loss  by  typical  B.  coli  in 
these  eircimistances  of  its  positive  attributes,  are  questi^Mis  which 
may  not  yet  be  answered.  But  if  reply  hereafter  diould  be  that 
the  chief  cauM  of  disapnearance  of  typical  B.  coli  from  the 
superficial  soil  is  the  result  of  mcMlifica^on  of  this  microbe  under 
the  conditioiis  of  its  new  environment,  studaitv  of  analofrv  who 
are  epideiiiiologists  wiU  be  led  to  seek  elsewhere  than  m  the 
superficial  soil  for  telluric  conditions  such  as  are  soapected  by 
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them  on  occasion  to  favour  sudden  and  large  multiplication  of 
bacillns  typhosus  outside  the  animal  body,  and  are  associated  Trith 
dissemination  of  the  essential  cause  of  enteric  fever  wholesale 
along  with  water  supplies. 

In  the  above  connexion^  remotely  in  reference  to  the  typhoid 
bacillus  but  more  immediately  as  regards  bacillus  coli,  Dr.  Hous- 
ton's further  investigation  (Appendix  B,  No.  7)  of  wells  at 
Chichester  is  particularly  interesting.  These  wells,  it  will  be 
remembered,  are  sunk  tnrough  a  foul  surface  soil  into  coarse 
gravel  overlj^g  clay  of  the  London  and  Reading  bf^s,  and  are 
80  constructed  as  to  permit  lateral  flow  of  subsod  water  through 
them.  Twenty  additional  wells  at  Chichester  have  come  under 
Dr.  Houston^s  observation,  ten  of-  them  in  "  fever,"  ten  in  "  non- 
fever"  areas  As  before,  he  found  tlie  water  yielded  by 
Chichester  wells  generally  unexceptionable  from  a  chemical 
point  of  view  ;  only  in  regard  of  a  few  of  them  did  the  amount 
or  the  variation  of  chlorine  aSord  ground  for  some  suspicion. 
Bat  from  a  bacteriological  standpoint  it  was  otherwise.  From  no 
less  than  nine  of  the  twenty  wells  Dr.  Houston  obtained  at 
one  time  or  another  typical  bacillus  coli,  and  though  many  of 
the  wells  yielded  water  exhibiting  in  the  aggregate  but  few 
bacteria  per  cubic  centimetre,  a  considerable  number  of  these 
waters  furnished  bacillus  coli  or  coli-like  bacteria  in  proportions, 
relative  to  total  micro-organisms,  far  in  excess  of  that  usually 
held  permissible  in  potable  well  water.  It  is  true  that  Dr. 
Houston  did  not  in  any  well  water  detect  bacillus  typhosus. 
Nevertheless,  the  circumstance  that  he  obtained  from  his  samples 
no  less  than  81  coli-like  bacteria  in  regard  of  which  he  judged  it 
necessary  to  assure  himself  by  a  series  of  detailed  experiments 
that  they  were  none  of  them  bacillus  typhosus  is  at  once  testimony 
to  the  painstaking  care  he  gave  to  his  investigation  and 
to  the  suspicion  that  he  was  entertaining  bacteriologically 
as  to  the  uniform  safety  of  certain  of  these  well  waters. 
Besides  the  above  81  micro-organisms  of  the  coli-group  which 
were  in  a  sense  suggestive  of  B.  typhosus,  Dr.  Houston  studied, 
sufficiently  to  satisfy  himself  that  none  of  them  was  identifiable 
with  that  microbe,  no  less  than  225  other  bacteria  which  on 
preliminary  observation  could  not  definitely  be  differentiated 
from  the  enteric  fever  micro-organism.  As  he  anticipated, 
the  majority  of  these  proved  to  be  B.  coli  or  allied  forms.  Of 
typical  B.  coli  isolated  by  him  from  the  well  waters,  a  small  pro- 
portion were,  as  in  the  previous  year,  agglutinated  by  the  serum 
of  a  "typhoid-immunised"  guinea-pig.  No  one  studying  this 
series  of  Dr.  Houston's  reports  will,  I  think,  fail  to  agree  with  his 
sn^estion  as  to  the  advisability  of  closing  all  drinking-water  wells 
in  Chichester. 

It  deserves  notice  that  JDr.  Houston  in  this  further  report 
on  water-testing  once  more  lays  stress  on  the  importance,  in 
judging  water  bacteriologically,  of  considering  both  the  numbers 
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Mm^      mu\  the  btolofcical  characters  of  B.  coli  detectable  in  the  samples. 

mSltlSt!^  Ni5iiher  the  one  nor  the  other  basis  of  inference  is  in  his  view 
'  hy  lUM  iiatitffactory*     At  the  same  time,  Dr.  Houston  is  careful 

to  pliKU)  on  record  in  much  detail  all  his  facts  ;  so  that  these 
umy  be  judged  of  apart  altogether  from  his  inferences.  It 
would  Hcem  cs»'ential»  in  our  present  knowledge,  to  hesitate 
Ixifore  acci^pting,  in  reference  to  the  presence  of  B.coli  in  a  given 
matdrial,  uu^rc  ntatements  which  are  unaccompanied  by  details  of 
th«  cliara(*torH  of  the  microbes  that  have  been  "  identified "  as 
tluM  bac^toriuin  ;  and  this  is  evidently  Dr.  Houston's^view. 

HiRMDUN*  Difficulty  having  arisen  in  the  course  of  the  London  small-pox 

PM4l!t..f (IX,       opidoniic  aH  vrgardH  diagnosis  of  hsomorrhagic  small-pox,  Dr.  Klein 

wan  iuMtruotod  to  Mtudy  by  bacterioscopic  methods  such  cases  of  this 
nmliuly  au(i  of  ''  purpura  hromorrhagica  "  (which  it  was  suspected 
wuM  boing  confounded  with  small-pox)  as  might  for  this  purpose 
bo  biHUight  to  his  notice.  In  Appendix  B,  No.  8,  Dr.  Klein 
givtm  uooount  of  a  case  of  acute  fatal  purpura  and  of  a  series  of 
oHMOd  of  luoniorrhagic  small-pox  with  which  he  was  enable<l  to 
ottntrut^t  \U  As  regaixls  tlie  |>articular  purpura  case,  he  found 
piVitout  in  tho  bloiHl  after  death  virulent  diplococcus  pneumoniae 
\\\  ononnuuM  numlun* ;  a  condition  fully  sufficient,  in  his  view,  to 
H^vouut  for  tlinith  of  the  {mtient  bv  acute  severe  illness  with 
hnnutnThagt's  outaninnis  and  other.  On  the  other  hand,  he  failed 
alti^gt^thor  to  tind  in  tiie  blooil  of  persons  dead  of  haemorrhagic 
MiiaiuiH^x  ai\v  ovidouoo  of  general  blood  infection  ;  no  more  in 
faol  tiian^  ai'ni  in  kind  not  difierent  from,  what  is  found  by 
juvsonl  Wclt^rit^i\>pio  methinis  in  every  dav  small-^x.  He 
iutVir^  thi>r^fv^r^  that  whatever  may  be  the  cause  of  the 
Wmorrlia^ic  oiviHlitiiu)  of  particidar  ca.ses  of  smal^iox,  septic 
be^ctoria  ai>  iH^t«  a«  wa;$  di(u\H\Kvii$  pneumoniie  in  the  purpura 
\\^st^  iu  \)Utv^Uv>iK  iu  atiy  way  dinH^ly  concerned  with  the  result. 
Uut^  h\^>^\^\x^r  thi^i  nvfcv  W^  l>r*  Klein  discov^r\?d  yet  another,  a 
iK'^Kbaoun^iaL  aJi^l  a:^  K^  IvUevvt^  a  fiuidanieiitaL  meuis  of  dis- 
tit'^uxshu^  iHir(mra  of  the  ^^rt  witaess^^ed  frvvu  fajnuorrluigic 
^:uV.^v.\.  Vlu^  v\Hi^>i$  in  an  e!$$^nuial  difer^gnee  amtomiculy 
v^t  ?K<'  si^ux  Iv^K^*^  itt  ih^'  lw\*  ciass^j?  ixf  <«:««««  a  di£Eerence 
uI,^:?7a:*\1  la  a  ^n^^  of  ^>lji;<^>  cvHi:ribc:^l  by  rim  and  which 

^'-n.KV\jt  *"    *  ■-'    ^Vsvr:     c:     \s*^.r    Mvxvoa!    O'^vrfr    fvr    lais:     year 

A\  vww^ji,  .,>  .L-^  .>cvx  v\x  *  i^'\  ;:^  o'-'^y^  x^^vv":  ,:'  s^ircvcv  :xi-ie  sas 
..:  .lv^.*vv  -vf»  S-:  •^.>  v*i*  v^  ;^xvA*\u     H^^  V'^.v^^:xr\^^  i:  mill  be 

>\-«»     ,  :  v.- .t  .    X.  .V-    %kiv   vV»*vv*'Ovx   Arc   Jk.vr.vvcy     "--e    w^s 
-^   Nv  \*:  >/  ^  ^v'v  ^^  V  "  ' ,'  3   ^.v,*%,       v  ,:  "^  <  -rxc.^vj.   ,-£  nit 

"v   .v.:>    \    ^x'^A   .'     l^"^.    -v*    ^»  v*   ;lv^5s>%-  1    -li^;   Tji^r«r  coo- 
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prepared  air  through   the  interior  of  loaded  vessels  of  various      mbdical 
descriptions,  the  arrangements  requisite  for  supplying  and  dis-      b^ort. 
trihnting  the  poisonous  air,  and  the  construction,  as  well  as  the 
capacity  desirable,  of  an  apparatus  to  be  designed  for  the  above 
purpoBOfl.  * 

As  heretofore,  and  notwithstanding  extra  pressure  of  current  vacoinx 
work  owing  to  small- pox  prevalence,  the  Board  s  expert  staff  at  the  gSSSiraSua 
lymph  laboratories  has  not  neglected  opportunity  of  enlarging  miobo- 
our  knowledge  on  matters  interesting  and  important  from  the 
point  of  view  of  lymph  cultivation  and  preservation.  Dr.  Blaxall 
submits  in  Appendix  C,  No.  1,  a  note  on  Equine  Variola, 
samples  of  material  from  which  malady  were  supplied  him  in 
the  course  of  the  year  by  Mr.  Ernest  Crompton,  of  Newmarket. 
Mr.  Fremlin  furnishes  a  report  (Appen<ux  C,  No.  2)  on  a 
useful  modification  which  he  has  devised  of  the  Buchner-Klein 
method  of  cultivating  anaerobic  bacteria ;  and  Dr.  Alan  Green, 
in  a  further  report  (Appendix  C,  No.  3)  on  the  germicidal 
action  of  various  substances  on  the  micro-organisms,  specific  and 
extraneous,  of  vaccine  lymph,  affords  strong  presumption  that 
we  are  likely  to  obtain  in  chloroform,  as  appliea  by  the  methods 
devised  by  him,  an  agency  not  only  more  potent  but  infinitely 
more  speedy  than  glycerine  in  eliminating  from  our  vaccine 
lymph  undesirable  micro-organisms. 

I  have  the  honour  to  be. 
Sir, 
Your  obedient  Servant, 

W.  H.  POWER. 
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APPENDIX  A,  A»,  1^0.1, 


No.  1. 

D16B8T  of  the  Vaccinatioh  Officbbs*  Rbturns  with  regard 
to  Children  whoee  Births  were  registered  in  the  Year  1899. 

The  following  is  a  summary  of  the  twentj-eighth  annnal  return 
under  the  Vaccination  Act,  1871  :--0f  929,189  births  returned  to 
the  Board  by  the  several  yaccination  ofiBcers  in  England  and 
Wales  as  registered  during  the  year  1899,  the  number  which,  at 
the  time  the  return  was  made,  had  been  registered  as  successfully 
vaccinated  was  617,113  (being  66'4  per  cent  of  the  whole),  and 
the  number  registered  as  having  died  unvaccinated  was  113,516 
(or  12'2  per  cent  of  the  whole).  Of  the  remaining  198,560 
children,  5,379  (or  0*6  per  cent,  of  the  whole)  had  been  registered 
as  insusceptible  of  vaccination  ;  4  as  having  contracted  small-pox ; 
16,605  (or  1'8  per  cent)  as  having  Iheir  vaccination  postponed  by 
medical  certificate;  and  33,573  (or  3*6  per  cent)  in  respect  of 
whom  certificates  of  conscientious  objection  were  received; 
leav!BfHL42,999  (or  15-4  per  cent)  as  "removed"  "not  to  be 
traced  '*  or  otherwise  unaccounted  for.  If  from  the  929,189  births 
returned  by  these  officers  deduction  be  first  made  of  the  deaths 
that  took  place  before  vaccination,  it  appears  that,  of  the  surviving 
815,673  children,  there  were  registered  at  the  time  of  tbe  return 
75'7  per  cent,  as  successfully  vaccinated  :  0*7  per  cent  as  either 
insusceptible  of  vaccination,  or  as  having  had  small-pox ;  2  per 
cent,  as  under  medical  certificate  of  postponement ;  and  4*1  per 
cent  in  respect  of  whom  certificates  of  conscientious  objection  to 
vaccination  had  been  obtained ;  leaving  17*5  per  cent  as  at  that 
time  still  unaccounted  for  as  regards  vaccinatioo. 
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The  proportion  of  cases  unaccounted  for  in  the  metropolitan 
returns  for  1899  is  27*7  per  cent. ;  in  the  provincial  roturns  15*4. 
Of  the  registered  births  of  the  twenty-eight  years,  1872-99 ;  the 
proportion  not  finally  accounted  for  in  regard  to  vaccination 
(including  cases  postponed)  in  each  year  respectively  has  been  as 
follows : — 


Metropolis. 

Best  of 
England. 

Metropolis. 

Best  of 
England. 

1872 

8*8 

4-6 

1886 

7-8 

6*1 

1873 

8*7 

4-2 

1887 

9*0 

6*7 

1874 

8*8 

4*1 

1888 

10-3 

8*2 

1875 

9*3 

3-8 

1889 

11-6 

9'6 

1876 

6-6 

4'0 

1890 

13  9 

10-9 

1877 

71 

41 

1891 

16*4 

12*9 

1«78 

71 

4-3 

1892 

18*4 

14*3 

187U 

7*8 

4*5 

1893 

18*2 

16'7 

1K80 

70 

4-5 

1894 

20*6 

19*0 

18HI 

57 

4*3 

1895 

24*9 

19'8 

1882 

6tt 

46 

1890 

28*4 

22*3 

188R 

6  5 

4-9 

1897 

29*1 

21*6 

1884 

6*8 

fi-3 

1898 

33*0 

19-6 

1883 

7*0 

6'6 

1899 

27*7 

16*4 

In  1899,  the  proportion  of  cases  unaccounted  for,  excluding 
the  postponed  cases  in  the  Metropolis,  and  in  the  rest  of  England, 
was  26*0  and  13'6  per  cent.  rf*spectively. 
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APP.  A,  No.  )• 

Digest  of 
Vaccination 
OlBcers* 
Returns,  1890. 


1899. 


1900. 


y.~fiODTH  WXBTKBV. 

Wittshira 

Donetshire  •• 

Deronsbire 

Cornwall 

SoBierMMluFe 


VL— wbbt  Midland 
Gkraoestenhire 
Herefordidiire 
Shropshire  .. 
Btiffordflfaire 
WorosslerthlFe 
Warwldnhlxv 


Vn.— KOBTB  MIDLAND, 
teiossterahire 
BntlaDdshire 
Linoolnshire 
Kotiingbanuhire 
Derhyihire  •• 


nn.— KOBTH  WXSrSBM. 
Ohflihiie      


8.794 
4,806 

18338 

7,766 

11,S88 


47,000 


9,863 
8,746 
12,916 
6^ 
7JB62 


S2321 


13 

101 

S3 

64 


17326 
2306 
6,728 
36312 
90316 
28J83 


111461 


12362 


13330 
18349 
14300 


60398 


2M98 
133386 


164433 


930S 
2386 
6306 

28361 
16388 
18496 


78382 


106 
U 

227 
171 
196 


736 


2,443 

421 

8.703 

10400 

7332 


20,190 


17,411 
02306 


109^7 


11 

6 

96 

116 

47 


276 


146 
830 


1306 
162 


176 


2336 


1304 

06 

00 

667 

387 

630 


664 
324 

1311 

890 

1,196 


4,746 


166 
68 
397 
140 
868 


1447 


2334 


1366 
260 


4337 
2376 
3.961 


!    666 

68 

84 

740 

367 

230 


13397 


1386 

27 

U77 

1300 


6396 


284 

4300 


4384 


1333 
20 
1303 
2,000 
1360 


8406 


2.487 
18370 


21367 


2364 


166 

379 
663 


I3O6 


1388 
483 
1334 
1.064 
1363 


5322 


4401 
144 


6301 
1386 
6,077 


17388 


6343 
6 
1.181 
8,782 
4,416 


16,727 


840 
1366 


23I6 


881 
14363 


16»784 


18*6 
11*7 
11'8 
15*6 
161 


14*3 


27'6 
7'6 
7*0 
18*2 
11*6 
18*8 


17*7 


37387 


4366 

4443 

4383 

3332 

12,304 

13,413 

7334 

7333 

8.700 

7,963 

36.774 


10,987 
2361 
6378 
88,744 
16306 
20422 


8I34O 


10300 
2,441 
6306 
24366 
16319 
10,637 


78364 


60*6 
1*2 
10*9 
23*4 
32*1 


28*4 


6*4 
12*7 


U*7 


8404 

610 

11336 

II3I8 

0,410 


36386 


18.840 
IO33I6 


3.478 

428 

0380 

11327 

7308 


33,676 


18386 
104.163 


122486 


123330 
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LPP.  A.,  No.  L 

digest  of 

/acxsinatlon 

Officers* 

[let  urns,  1880. 


n.— aoiTTH  BASnBN. 

Sarrey  (eztra*metropoU- 
tan). 

Kent  (extra-metropoli- 
tan). 

Sussex  

Hampshire  .. 
Berkshire     .. 


m.— 80UTB  Midland. 


Middlesex  (extra-metro- 
.    politan). 
Uertfordshire 


Buckinghamshire 
Oxfordshire.. 
Northomptonshire 
Huntingdonshire  .. 
Bedfordshire         . . 
Cambridgeshire    .. 


lY  — EAUrSBN. 

Essex  • 

Suffolk 
Norfolk 


Bbturnb,  1800. 


iej90o 

33,668 

13JB87 

10,010 

0,010 


80,334 


20,823 
7W 
4,301 
4,644 
0306 
1,217 
4J»0 
4,066 


66,043 


30400 

0,527 

12,613 

62,270 


11068 
17JB82 

0,206 
14,903 

4356 


61^ 


13,631 
64S3 
2366 
3301 
8384 


1,436 
3310 


34,497 


81 
173 

72 
120 

23 
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38 
12 
18 
10 
6 
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7.188 
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13T7 

2,024 


1,726 
2^ 
1383 

2306 
702 


8363 


231 


1,413 


2363 
600 
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USO 
107 
628 
467 


6361 


3373 
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1,463 

6,767 


260 

142 
72 
36 

104 

6 

34 

100 


764 


861 
147 
108 

1.116 
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Total  number 

of  Oertlflcates 

of  soooessfni 

Primary 
Vacoimktion  at 

AUiAOKS 
reoelved  during 

each  of  the 

calendar  yean 

1800  and  iOOOl 


3304 
1,708 
1300 
1080 
1311 


0342 


3,097 
748 
388 

267 
4308 

46 
1342 

326 


20-6 
8*8 

16*1 
7-3 

22*0 


IS'4 


20*6 
12*6 
10*6 

6*7 
41'0 

4*8 
36*4 

8*6 


11322 


6,400 
770 
783 

7372 


21*2 


24*1 
0*7 
7*1 

17*4 


12301 
20,181 
10313 
16057 
4366 


68318 


14367 
6388 
4356 

4306 
8374 
1326 

irn 

4370 


40,767 


20354 
7350 
8,102 

86315 


1000. 


U346 
10340 
10318 
16318 
4307 


62314 


14360 
6386 
3,080 
4366 
8310 
070 
1,456 
4306 


37381 


20,775 
7362 
0061 

87,406 
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Somenetahire 


VL—WEBT  MmiAKD. 
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WarwickBhiiv 


BxnTBNS,  1800. 
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App.  a.  No.  1. 

Digest  of 
Vaoeioation 
Officers' 
Betums,  1899. 


1899. 


1900. 


8.734 
4306 

16338 
7.766 

11388 


47300 


336S 

39 

1.006 

8,746 

12 

— 

162 

12316 

101 

— 

289 

6,464 

33 

— 

176 

7362 

64 
229 

. 

926 

82321 

2336 

684 
324 

1311 

890 

1,136 


vn.— North  icxdlavd. 
I«ioeilenliire 
Butlandshlre 
Unoolnshire 
Nottinghamshire .. 
Derbyshire 


17326 
2306 
6.728 
36312 
20316 
28J88 


111461 


VIIL— NOBTH  WBOnOKN. 

Oheshire      

Uaeashlre 


12362 


9308 

2386 

6306 

28361 

16388 

18496 


78382 


4.746 


106 
11 
?3 
237 
171 
196 


736 


1304 

66 

90 

667 

387 


13399 
18349 
14360 


69306 


21486 
132336 


164333 


2,443 

421 

8.703 

10400 

7332 


29.199 


17.411 
98306 


109^7 


11 

6 

96 
116 

47 


276 


146 

820 


2334 


1366 
260 


4327 
2376 
3,961 


166 

68 

397 

149 


1447 


13397 


1366 

27 

U77 

1300 


6396 


13S3 
29 
1303 
2.690 
1360 


8406 


666 
68 
84 
749 
367 
290 


1368 
493 
1334 
1.064 
1363 


6322 


4491 
144 


18*6 
117 
11*8 
16'5 
16' 1 


14-3 


2364 


166 

279 
662 


1396 


6301 
1386 
6,077 


17388 


6343 
6 
1481 
3,782 
4,416 


27*6 
7*6 
7-0 
18*3 
11'6 
18*8 


37387 


4366 

4443 

4393 

3333 

12.304 

13,413 

7334 

7333 

8.790 

7.963 

36,774 


10.927 
2361 
6378 
88,744 
16306 
20422 


IO3O6 
2,441 
6306 
24366 
16.919 
19.637 


17*7       8I34O 


78304 


60*6 
1'8 
10*9 
83*4 
33*1 


16,727 


284 

4300 


4384 


2.487 
18370 


21367 


349 
1.966 


821 
14363 


2316 


28*4 


6*4 
127 


8494 

610 

11326 

11.918 

9,419 


36386 


3,478 

429 

9,939 

11327 

7303 


33,676 


18.840 
103346 


16^784 


11*7 


122486 


18386 
101463 


183399 
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IZ.— TOBK. 

Went  Biding 

East  Hiding  (with  York) 

North  BkUng 


78JB66 
12Mt68 
11,016 


I03;»l 


- 


64.387 

10.468 

8.086 


72.9ii 


X.— NORTBBBN. 
Durham 

Northnmberland  . 
Oumberlatnd 
Wwtmorlaad 


ZL~WbL8B. 
Monmonthshira  •• 
Sooth  Wales..  .. 
North  WalM.. 


40.881 

10J20 

7.660 

1J536 


60.386 


37.036 

13,186 

6.478 

1^ 


47334 


04123 
61.380 

6U83 


6.014 
38.634 

46.438 


787 


64 


338 
03 
16 

7 


954 


133 


163 


3 


3370 
143 

407 


3410 


1484 

468 

418 

66 


3.076 


430 


333 


762 


0388 
1.481 
1379 


13.460 


6334 

3313 

766 

195 


9.1S7 


U64 
143 
360 


1367 


1,074 
433 


10 


1.758 


»4 


1 


o 

288S 
5 


10300 

1337 

831 


13387 


4375 

2388 

764 

36 


8468 


14*8 

10*8 

0-7 


13*3 


14*8 

14*7 

13*8 

3*6 


14  3 


Total  nnmber 
of  Oerttflcates 

of  saooewful 

Primary 
Vaccination  at 

ALLAOB8 
received  during 

each  of  the 

calendar  years 

1886  and  1900. 


1886. 


1000. 


6O373 

16.046 

8310 


84.436 


30.781 

13308 

6433 

1.480 


6I37I 


58366 

10.784 

8.448 


77347 


30303 

14.088 

6.708 

1348 


61346 


1314 


6336 


8.140 


363 


740 


1.011 


073 


3,000 


4.660 


13*4 


8*7 


0*3 


7.783 


40,743 


48331 


7361 


43.716 


6I377 
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1 
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BNOLAND  AltD 
WALES. 

najw 

817411 

B^ns 

33373 

1I331B 

I&KC 

143388 

2    Boejsi 

676307 

"ffisr 

nsflsj 

6safl» 

43H 

33311 

87311 

,UI. 

108336 

16 

i     608310 

600,218 

Dmioio. 

mja 

78^ 

7»     . 

1363 

16306 

1,188 

H663 

37 

1       88341 

88381 

CorKTUB. 

Bedford..         .. 

«30 

1436 

7     . 

784 

638 

SI 

1343 

se 

4         1.771 

Msa 

Berk)     .. 

mo 

4366 

33     . 

340 

703 

80 

1311 

23 

8         4368 

4387 

Bucklnglum  „ 

4381 

3366 

13     . 

683 

383 

73 

sea 

10 

B         4,368 

3338 

iwe 

3348 

23     . 

333 

«7 

100 

338 

8 

6         4378 

1388 

C1»t«r  .. 

31,198 

17,411 

148     . 

384 

3.487 

34S 

311 

6 

1       18340 

18386 

Cornwall 

7.766 

6,461 

S3     . 

m 

880 

140 

1,064 

IS 

6         7334 

7333 

7JJW 

6,478 

16     . 

418 

766 

318 

764 

11 

8         ejS3 

6,708 

Derby    ..       .. 

1166. 

7333 

47     . 

638 

1360 

389 

1416 

31 

1         9,410 

7301 

Dnod    ..       .. 

16^ 

U316 

101     . 

380 

1311 

387 

1334 

11 

S       13304 

13.413 

Dofwl    .. 

iBoe 

w« 

13     . 

183 

324 

B8 

493 

U 

7         4J83 

3333 

DurhBm.. 

40361 

37336 

338     . 

US4 

6331 

1,074 

4,876 

14 

8       30,781 

28303 

Bmts      ..        .. 

3<U(» 

1&423 

164     . 

He 

3373 

661 

6,100 

31 

1       20361 

30.776 

173* 

9303 

100     . 

1301 

136fi 

666 

4.1BI 

37 

6       10317 

IO306 

Hsreford 

3^ 

3386 

n    . 

86 

260 

68 

14t 

7 

6         3.381 

Uil 

7J)»T 

6063 

38     . 

367 

608 

143 

748 

13 

6         6386 

6386 

HttDtingdon    .. 

W17 

888 

6     . 

61 

107 

6 

48 

4 

3         1336 

878 

Kent       {eitra- 
lADCHter 

23^ 
133JiaS 

17383 

83,006 

tm   . 

808 
4300 

3,438 

18370 

388 
1,888 

1,108 
14383 

a 

13 

8     3wai 

7      103346 

18340 
1M.I63 

LeicMter 

!3«a 

3,443 

11   . 

1386 

1333 

168 

8343 

60 

6         3491 

3.478 

LiQCOlD   ..          .. 

IS33B 

4703 

86     . 

1.477 

1,603 

378 

1.181 

10 

9       11328 

9319 

»vB29 
0^ 

13M1 

8314 

118     . 

323 

1     ^^ 

3363 
1314 

280 
362 

3387 
873 

10 
13 

6       14387 
4        7,783 

11868 
7*)1 

Noriolk ..       .. 

U^(3 

8380 

63     . 

,     1377 

1.4» 

loe 

783 

7 

1         8403 

8.181 

8306 

3364 

18     . 

;  13W 

1430 

1D4 

4308 

41 

9         3,874 

3310 

194S0 

13ja6 

«     . 

1       46S 

1313 

433 

1388 

14 

7       13386 

1106S 

Slgsrtot 
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Al>P.A.No.L 

Digest  of 

Vaccination 

Officers* 

RETDBN8.  1890. 

Total 

number  of 

Certificates  of 

successful 

Betums,  1899. 

1 

Successfully  Vaccinated. 

Insusceptible  of  Vaccina- 
tion. 

QQ 

•s 

Number  in   respect    3f 
whom  Certificates  of 
conscientious  objection 
have  been  received. 

1 

c 
B 

1 

i 

I 

1 
1 

• 

•s 

Children  not  finally  ac- 
counted for  (including 
cases  po8ti>oned),  per 
cent,  of  births. 

Primary 
Vaccination) 
at  All  Aobs 

received 

during  each 

of  the 

calendar 

years  1899 

and  1900. 

1899. 

1900. 

OOUNTIBB-om^. 

1 

BNGLANI>— COfU. 

Nottingham    .. 

18.649 

10.100 

115     .. 

1300 

2.690 

662 

3.782 

23'4 

.  11.918 

11327 

Oxford  .. 

4M^ 

3391 

18  1  .. 

1 

467 

376 

36 

267 

6*7 

4306 

4,066 

Rutland.. 

489 

421 

6 

I 

•  • 

27 

29 

. . 

6 

1-2 

'       610 

429 

Salop 

6.722 

6.608 

23 

•  • 

90 

628 

84 

389 

7'0 

6378 

6306 

Somerset 

11.388 

7362 

51 

•  • 

925 

1.136 

368 

1363 

161 

8.790 

7363 

Southampton . . 

19.010 

14393 

129  ,    2 

600 

2.006 

231 

1450 

7'3 

16.167 

16313 

Stafford . . 

35.912 

23361 

227     .. 

1 

667 

4.927 

749 

6301 

18'2 

28.744 

24365 

Suffolk  .. 

9.527 

7489 

32 

■  • 

449 

931 

147 

779 

97 

7369 

7362 

Surrey    (extra- 
metropolitan.) 
Sussex    .. 

ft 

16.969 
13,867 

11.158 
9305 

81 
72 

•  • 

•  • 

519 
976 

1.725 
1383 

482 
262 

3,004 
1369 

20'6 
16*  1 

12.301 
10.213 

12346 
10,018 

Warwick 

28.182 

18.196 

198 

•  • 

620 

3,961 

230 

6,077 

18*8 

20.122 

19,637 

Westmorland  . . 

1.536 

1384 

7 

«  • 

65 

136 

10 

36 

3*6 

1.480 

1348 

Wilts      .. 

6.724 

3353 

29 

•  • 

1.005 

584 

165 

L088 

18*6 

4306 

4443 

Worcester 

20.215 

15.038 

171 

•  • 

387 

2376 

357 

1,986 

11*6 

15308 

15319 

York,  E.  Biding 

izjm 

10,459 

85 

2 

142 

1,491 

113 

1337 

10*8 

15346 

10,734 

York,  N.Riding 

11.016 

8395 

64 

•  ■ 

407 

1,379 

250 

821 

9*7 

8319 

8,448 

York.  W.  Riding 

78356 

64.387 

737 

•  • 

2370 

9309 

1,164 

10.099 

14*3 

60372 

58,066 

WALE 

Anglesey 

909 

783 

•  • 

•  • 

1 

97 

10 

18 

3*1 

878 

678 

Brecknock 

1.496 

1421 

1 

•  • 

23 

W 

22 

159 

12*1 

1482 

1,458 

Cardigan 

1,475 

1344 

1 

•  • 

18 

163  ; 

10 

27 

3*1 

1373 

1315 

Carmarthen    .. 

3,084 

3.373 

4 

•  • 

13 

511 

38 

46 

21 

3328 

3.733 

Carnarvon 

3.568 

2,956 

11 

•  • 

18 

429  , 

31 

123 

4'3 

3,009 

3,628 

Denbigh.. 

2,903 

2.453 

16 

•  • 

6 

318 

39 

71 

3*8 

2388 

2336 

Flint      .. 

2.422 

2,060 

3 

•  • 

2 

252 

47 

68 

4*7 

2,148 

2.160 

Glamorgan     .. 

28.369 

20396 

87 

m  « 

222 

4368 

448 

2,766 

11*3 

20366 

22,961 

Merioneth       • . 

1,707 

1,366 

1 

•  • 

6 

206 

26 

113 

81 

1328 

U16 

Montgomery  .. 

1349 

1.386 

6 

•  V 

4 

166 

• 

16 

72 

5*3 

1,485 

1379 

Pembroke 

2495 

1330 

4 

•  • 

6 

219 

49 

87 

6*2 

1397 

2303 

Radnor  .. 

583 

371 

•  • 

•  • 

13 

38 

4 

157 

27*6 

461 

S41 

d 


Bbturns,  1890. 

Total 

number  of 

Certificates  of 

successful 
•    Primary 
Vaccination 
at  AT.L  AOBS 

received 

during  each  of 

the  calendar 

years  1899 

and  1900. 

« 

i 

1 

1 

B 

OB 

Insusceptible  of  Vaooination. 

Bad  Small -pox. 

Number  in  respect  of  whom 
Certificates   of   conscientious 
objection  have  been  received. 

1 

8 
S 

1 

a 
o 

a 

1 

q 
a 

Ohildren  not  Anally  accounted 
for    (including    cases    post- 
poned), per  cent,  of  births. 

1889. 

liOO. 

Bethnal  Qreon   •  • 

4,748 

1330 

1     . 

18 

630 

17 

2362 

47'8 

1307 

2,031 

Gamberwell       .. 

7.444 

4,477 

20  :  . 

1 

84 

781 

176 

13OT 

26*6 

6381 

4319 

Chdaea 

2,382 

1.766 

24     . 

27 

238 

26 

303 

13*8 

1378  1     1,846 

Fnlham 

4,561 

3360 

27     . 

66 

616 

76 

437 

11-2 

8.447 

3,754 

Oeoive,    Bt-    Hanover 

2,468 

1344 

21     . 

26 

272 

27 

160 

8'0 

2.073 

1364 

Square. 
George,  St.,  in  the  Bast 

2fi& 

1402 

*  •             ■ 

2 

838 

•  • 

720 

34'9 

1333 

1,496 

Giles,  8t,  and  St  George 

1024 

666 

6     . 

8 

80 

4 

360 

32'3 

684 

621 

Greenwich 

6,682 

1     4436 

411. 

61 

607 

70 

676 

131 

4,400 

4,392 

Hackney 

7,249 

3306 

34  1  . 

1 

68 

906 

39 

2.694 

37-7 

4345 

4371 

HommerBmith  .  • 

3,061 

2,317 

28     . 

66 

360 

30 

273 

9*9 

2,467 

2300 

Hampstead 

1,677 

1338 

37     . 

31 

140 

26 

106 

6*3 

1361 

1366 

Holbom 

4,600 

2318 

20     . 

47 

603 

126 

1387 

30*8 

8,496 

2368 

Islington 

9jB61 

6396 

81 

101 

im 

333 

2390 

26*2 

6394 

6432 

Kensington         •  • 

8,684 

2304 

38     . 

31 

376 

23 

312 

9*3 

3.412 

3,068 

Lambeth 

9,426 

6326 

47     . 

114 

1474 

117 

2449 

24*0 

7316 

6376 

8.074 

2,019 

36     . 

60 

328 

7 

626 

20*6 

2371 

2310 

London,Oity  of .. 

430 

306 

2     . 

10 

44 

7 

62 

16*0 

360 

326 

Marylebone 

8,902 

2,721 

30     . 

28 

406 

106 

70S 

20*2 

3.046 

8480 

Mile  End  Old  Town    .. 

4,276 

797 

10    . 

20 

480 

•  • 

2369 

60*4 

904 

1304 

OlavcSt 

ieo4 

2339 

16     . 

36 

629 

•• 

1,076 

22*9 

4436 

3375 

Paddinglon 

2,033 

2467 

17     . 

39 

319 

47 

344 

13*8 

2361 

2324 

FkncraSfSt. 

6,021 

3,33^ 

9!    . 

61 

837 

241 

2,092 

S6'2 

8.178 

3382 

Poplar       

6.930 

2413 

12     . 

28 

838 

18 

2,921 

49*6 

2486 

2.479 

Shoreditch 

4441 

1354 

6     . 

10 

612 

136 

2,024 

62*2 

1366 

1,479 

Southwark 

WfJ 

3326 

28     . 

47 

1,024 

8 

2,066 

29*6 

4320 

• 

4,106 

Btepney* 

um 

760 

3     . 

6 

276 

8 

884 

46*6 

1.081 

780 

Strand       

360 

.      226 

2     . 

•                ■  * 

64 

7 

62 

19*7 

240 

266 

Wandsworth  and  Olap- 

10,716 

6,716 

96     . 

183 

1311 

468 

2341 

23*4 

7324 

8,074 

hauL 
Westminster 

706 

636 

8     . 

8 

64 

2 

86 

18*7 

788 

646 

WMteehapel 

2^096 

23B9 

16     . 

13 

268 

88 

894 

14*1 

2311 

2.438 

Woolwich 

3,736 

8300 

20     . 

76 

387 

21 

214 

6*3 

3304 

8467 

183462 

783tt 

786     . 

1362 

16306 

2480 

84363 

27*7 

89,041 

86391 

AF^.A,No.l 

Digest  of 
Vaccination 
Officers' 
B«tums,189l^ 


10 


pp.  A.,  No.  L 

igest  of 
accination 
fHcers 
eturn>>,l8!^ 


BBTURNS,  1889. 


a 
o 

I 


IN 


Total 

number  of 

Certiflcatet  of 

guoctitsful 

Primary 

Vaocinatioii 

at  ALL  AOKS 

received 

during  each  of 

the  (»lendar 

years  1890 

and  1900. 


1S89. 


BEDFORD. 

Ampthill  .. 
Bedford     .. 
Biggleswade 
Leighton  Buzzard 
Lnton 


BERKS 

Abingdon 

Brad  field 

Ea^thampstead . . 

Faringdon 

Hongerford  and  Rams- 

bory. 
Maidenhead 

Newbury 

Reading 

Wallingford 

Wantage 

Windsor 

Wokingham 


536 

1321 

696 

431 

1347 


4330 


422 

395 
323 
330 
429 

570 
458 
1,88S 
320 
383 
99i 
393 


328 
283 
488 
220 
107 


1^435 


6310 


BUOKINOHAM. 

Amersham         .  •       •  • 

Aylesbury 

Buckingham 

Eton  

Newport  Fagnell 

Winslow 

Wyoombe 


349 
301 
279 
251 
373 

399 
374 
.%5 
276 
317 
774 
278 


1 
3 
1 
1 
1 


4356 


2 

1 
3 


1 
4 

5 
2 

» 

5 


23 


619 
608 
242 
839 
723 
168 
1372 


4381 


306 
487 
178 
678 
487 
89 
632 

2336 


1 
2 
2 
3 
2 
2 


12 


OAMBBIDOE. 

Cambridge 

Oazton  and  Arrington 

Ohesterton 

Ely 

Linton       

Newnuurket 

North  Witohford 

Whittlesey 

Wisbech 


868 
208 
745 
611 
253 
871 
473 
245 
812 


4^066 


688 
169 
626 
402 
208 
647 
383 
199 
627 


3349 


8 

1 

7 


2 


69 

23 

121 

122 

449 


38 
181 

67 

46 
206  . 


1 

10 
4 
6 

13 


784 


588 


12 

24 

7 

4 

4 

70 
16 
62 

7 
10 
27 

6 


249 


37 
33 
21 
39 
38 

53 
36 
265 
22 
38 
81 
39 


702 


34 


2 

1 

5 
5 

6 
10 

6 

3 
10 
15 

7 


69 


99 

821 

84 

87 

571 


1348 


22 
35 
14 
28 
9 

41 
18 
1.166 
10 
8 
95 
63 


1311 


6-7 
8*9 
4-6 
lO'O 
3*3 

8'2 

61 

62*0 

4*1 

4*7 

110 

18*2 


22'9 


93 
44 
33 
80 

164 
53 

875 


682 


48 
56 
19 
86 
43 
12 
119 


382 


22 


•  « 


28 
20 
29 
88 

4 

32 
47 

3 
21 


112 
13 
57 
41 
20 
78 
32 
25 


8 

11 

4 

36 
8 
5 

16 


78 


64 
10 

8 
47 
24 

7 
228 


388 


13*9 
3*5 
5*0 
8'5 
3*6 
71 

19*2 


10*3 


822 


467 


8 
4 

7 

61 

3 

5 

17 


100 


127 
6 
24 
19 
14 
59 
8 
13 
56 


15-2 
2'9 
4*3 
4*6 
8*3 

12*6 
2-3 
7*3 
9-0 


8-5 


18*7 

303 

62*9 

806 

4'0 

610 

7-7 

636 

43*4 

186 

96*4 

1,771 

875 
317 
381 
261 
393 

699 
485 
409 
309 
400 
769 
278 


4366 


457 
418 
244 
725 
aiO 
243 
M19 


674 
217 
753 
730 
221 
606 
461 
245 
783 


4379 


1900. 


316 
233 
606 

863 

180 


1.466 


353 
360 
314 
838 
316 

417 
383 
387 
889 
302 
668 
332 


4397 


292 
449 
172 
728 
508 
136 
760 


4368  '  3329 


760 
150 
773 
609 
284 
673 
361 
177 
663 


4396 


ii 


0HB8TBB 

Birkenhead 

Bocklow 

Chester 

CoDgleloo 

MaccleBflold 

Nantwich 

Northwich 

Bnoconi   ..       «•       •• 

Stockport 

Tkrvin       

Wirral       


COBNWALU 

AnateU,8t. 

Bodmin 

Camelford 
Columb  Major,  St 
Falmouth.. 
OermanivSt. 

HeUton 

launoeston 

Liskeard 

Penamce 

Bedrnth 

Stralton 

^uro        ..       ..       .. 


4,940 
1,030 
1387 
983 
1,446 

2,ae6 

1,746 

1^70 

4419 

386 

U86 

^486 


928 
437 
196 
."{84 
665 
481 
487 
309 
663 
i;272 
1,196 
176 
764 


CtJMBBBLAND. 

Alston-with-Oarrlgill . . 

Bootle       

Brampton 

CarUale 

Cockermonth     .. 

lionstown 

Penrith 

WhitehftTBD 

Wigton 


DEBET. 

Aahboime 
Bakawen  .. 
Belper 

Ohapel-en-l*-Frith 
Ohesterflald 
Derby 
QIoMop     •• 
Bayflald   •• 
Shardhnr  •• 


7,766 


73 

476 

216 

1.682 

2477 

169 

668 

1,706 

666 


7^ 


676 
836 

2466 
634 

1097 

8,000 
612' 
838 

1,810 


14,669 


BBTURNS.  1809. 


a 

o 

I 


IN 

ill 


i 

a 

E 

Cfl 

a 

a 
o 

13 

d 

C3 

o 


■^    M    ». 


Total 

number  of 

Certiflcates  of 

Buccessrul 

Primary 

Vaccination 

at  ALL  AGES 

(received 
durins  each  of 
.   the  calendar 
I     years  1899 
and  1900. 


APP.  A.  Na  L 

Digeiit  of 
Vaccination 
Officers* 
Betuma,  1899. 


1898, 


4481 
1,663 
1420 
726 
1,228 
1,724 

IM7 
993 

2.979 
336 

1,016 


17.411 


41 
5 
3 
6 

14 
9 
7 

23 
2 
7 


146 


706 
H61 
174 
286 
274 
415 
342 
264 
436 
966 
647 
119 
476 


6.464 


50 
397 
168 

1.437 
887 
132 
476 

1,434 
497 


9 


4 

1 
3 
1 
1 
1 
2 
1 


6 


33 


2 
6 
1 
1 
4 
I 


6.478 


401 

642 
1340 

604 
2361 

466 

270 
910 


7382 


16 


4 

29 

10 
10 
16 
87 
12 
14 
94 
3 
5 


284 


563 
227 
179 

92 
151 
237 
161 
129 
621 

33 
104 


2.487 


22 
4 

7 

8 

30 

1 

12 
13 
27 
11 
12 

'28 


175 


116 

43 

7 

41 

84 

42 

48 

22 

46 

161 

178 

16 

87 


890 


78 
20 
23 
36 
23 
49 

1 

19 
82 

1 
18 


349 


12 
4 

•  • 

22 

20 

6 

9 

2 

9 

19 

29 

•  • 

17 


149 


95 
40 
60 
68 
22 

166 

16 

8 

320 
10 
37 


821 


62 

31 
8 

24 
166 

14 

75 
7 

44 
114 
328 

41 
150 


1354 


•  a 


1 
2 

13 
2 

13 
4 
4 
1 
7 


47 


13 
8 

6 

21 

283 

2 
26 
62 
14 


418 


16 

67 

116 

8 

90 

37 

124 

4 

74 


6 
49 
17 
165 
225 
23 
51 

les 

67 


765 


3 

6 

10 

18 

164 

•  • 

6 
10 
11 


228 


2 
20 
25 
39 
603 
11 

3 
43 

8 


764 


62 
244 

66 
616 
493 

57 

29 
224 


1360 


11 
13 
43 
15 

140 

9   • 

31 

6 

41 


299 


87 

60 

410 

40 

1,187 

2300 

48 

29 

654 


3'5 

4308 

3*1 

]389 

6-9 

U76 

101 

787 

3-1 

1.447 

9*0 

1.992 

I'O 

1364 

2-3 

1362 

9'8 

8,417 

2*9 

400 

4*6 

1,019 

6'4 


8-0 

8*0 

4*1 

12*0 

31'2 

4*2 

17*2 

2*9 

9*4 

10*5 

29*9 

83*3 

21*9 


16*5 


18340 


1.092 
361 
236 
.%1 
298 
440 
426 
884 
590 

1303 
647 
147 

1339 


7334 


6*8 
6*5 

16*2 
3*4 

35*2 
6*5 
1*6 
3*1 
3*2 


12*8 


4,416 


17*0 
8*7 
80*9 
8*7 
28*3 
66*7 
12'9 
10*1 
32*9 


60 

489 

210 

1390 

1307 

132 

668 

1367 

639 


6432 


32*1 


441 
876 

2.026 
603 

2,799 
784 
490 
364 
966 


9.419 


1900. 


4311 
1300 
1334 

961 
1310 
1386 
1363 
1,066 
3326 

368 
1,063 


18386 


816 
407 
147 
380 
1.327 
444 
406 
284 
448 

798 
129 
749 


7333 


40 
409 
184 

1382 
934 
120 
450 

M27 
483 


6,708 


600 
648 

1^ 
668 

2.607 
438 
364 
296 
99d 


7303 


Dlgnt  ol 
VacdntloD 
omoerf 
Betnnui,  IftN; 


KlDgibiidn 
KewtoD  Abbot  . . 
OkebuuptOB 
Plymouth  ■  ■ 
Flympton  St.  Mary 
Boutb  Hdlton 

Tliomaa.Si.'       '.'. 


Bluidtonl. 

Brldpott 

Oeme        

Bhofteabury       .! 

Sherbonie 

StuimliiMsr 
Wareham  and  FoibKk 
Weymouth 
WltDborne   and  Onn- 


DDBHAK. 

Auckland  .. 

Ob«ater-la-8treet 

DarliDBloti 

EaslnTtoD.. 
QaUahead.. 
Bartlepool 
Honi^too-le-Spili 

Sedgsfleld..        '.'. 
South  Shlaldi     ,, 
Stockton    .. 
Sanderlaiid 


BndBNS.  ISM 


K 


Total 
Dnmberor 

CtrtlBcalea  o[ 


M  ALL  AOn 


rcanitm 

BDdlMML 


■« 


OhdoHtOTd 

ColcbMBi 

Dimnio* 

Sffid ::    :: 

LudsB  and  WIdMtm  . 
UmUoo 

BocUoid 

Homtord 

MFnnWaidan..       . 

TeodrlDB 

VntHain 


ButODBagte 
Bttrtol  .. 
Chaltmbuii 
dipping  Sodbnrr 


ThoniburT 
Wlschsomb 


BKBirOSD. 
BimnTud.. 

Hw»fort  '.',       '.'. 

Kbfton    .. 

iam 


ToUl 

Ccrliacatea  Di 


API*.  A.  No.  L 

DlB«Mor 


ti 


App.  a.  No.  I. 

Digest  of 
Vaccination 
Officers' 
Returns.  1890. 


Rbtprns.  1899. 

Total 

» 

IN 

-B  ••■  Sf 

li 

number  of 
CertiBcates  of 

• 

soccessful 

a 
0 

Ik  as 

9^^ 

Primarf 

s 

Vaccination 

\ 

n 

a 

* 

El  fi  k 

At  ALL  AOES 

received 

V 

in 

■ 

a 

0S 

£•"0 

during  each  of 

i 

> 

1 

1 1 

S       or 

1 

a 

s 

1 
s 

t 

ill 

the  calendar 
years  1899 
and  1900. 

s 

s    3   i£o 

1 
s 

> 

1 

0 

189QL 

ifOi. 

HEBTFOBD. 

) 

Albans,  St. 

786 

364 

•    •                            • 

116 

76 

3 

227 

29*3 

186 

6S8 

Barnet      

1344 

948 

16     . 

49 

111 

63 

168 

16*4 

1.062 

984 

Berkhampstead . . 

363 

269 

•  ■             • 

37 

30 

7 

20 

7*4 

967 

378 

Bishop  Stortford 

516 

413 

•  •             • 

24 

49 

9 

21 

5*8 

363 

490 

Buntingford 

Hatfield 

108 

97 

3     . 

1 

6 

•  • 

2 

19 

119 

106 

206 

182 

2     . 

3 

12 

•  • 

7 

3-4 

196 

177 

Hemel  Hempstead 

4»9 

236 

2     . 

33 

61 

•  • 

118 

26*9 

259 

'i9S 

Hertford 

393 

m 

1     . 

16 

38 

1 

11 

81 

404 

354 

Hitchin 

691 

694 

2     . 

23 

42 

1 

29 

4-3 

647 

679 

Boyston 

347 

291 

•  •             • 

8 

29 

9 

10 

6-5 

291 

344 

Ware         

628 

462 

6     . 

8 

36 

8 

20 

63 

403 

4H4 

Watford 

1.257 

922 

8     . 

49 

117 

41 

120 

12*8 

1.061 

909 

Welwyn 

69 

69 

•  •             • 

I 

4 

•  ■ 

6 

7*2 

69 

S7 

7.047 

6.153 

38     . 

367 

699 

142 

748 

12*6 

6.386 

6J6R5 

HUNTINGDON. 

Huntingdon 

609 

409 

2     . 

29 

43 

6 

21 

61 

469 

382 

Ives.  St. 

371 

316 

3     . 

12 

30 

1 

10 

3-0 

328 

314 

Neot8,St 

337 

276 

•  •             ■ 

13 

34 

•  • 

16 

4'6 

439 

28S 

IW 

999 

6     . 

64 

107 

6 

46 

4*3 

1.228 

979 

KENT  (EZTBA-MSTRO- 

POLITAN). 

Ashford,  East 

328 

276 

1     . 

18 

22 

2 

9 

3*4 

321 

360 

Ashford,  West    .. 

486 

374 

. .       • 

37 

47 

7 

21 

6-8 

280 

440 

Blean        

661 

416 

2     . 

7& 

A3 

5 

83 

6*9 

490 

633 

Bridge       

276 

226 

3     . 

2 

29 

6 

11 

6*2 

190 

210 

Bromley    .. 

im 

1^1 

17     . 

66 

209 

11 

200 

10*6 

1.707 

1.700 

Canterbury 

488 

384 

8     . 

7 

48 

m  • 

41 

8-4 

391 

398 

Cranbrook 

286 

232 

■  •             • 

7 

31 

2 

24 

91 

210 

288 

Dartford 

2.672 

2.130 

23     . 

100 

305 

26 

89 

4'S 

2.347 

2.577 

Dover        

^•^iJ 

LOOT 

10     . 

22 

146 

8 

71 

6-0 

1.218 

1.145 

Eastry       

W 

664 

2     . 

17 

63 

1 

20 

2*8 

786 

eim 

Elham       

1.226 

869 

9     . 

42 

122 

19 

76 

7*7 

1.060 

l/)72 

Faveraham 

731 

631- 

8     . 

16 

70 

3 

13 

2'2 

661 

663 

Oravesend  and  Milton 

711 

364 

3     . 

4 

97 

•  • 

263 

36*6 

376 

7^ 

Hollingbourn     . . 

292 

238 

1     . 

2 

17 

7 

27 

U'6 

216 

284 

Hoo 

107 

86 

3     . 

.        .  • 

10 

4 

4 

7-6 

109 

106 

Maidstone 

1.234 

791 

6     . 

61 

99 

81 

197 

22*5 

1A02 

821$ 

MalUng 

766 

627 

12     . 

11 

HH 

6 

22 

3*7 

664 

686 

Medway 

2.S60 

2^ 

12     . 

40 

284 

66 

131 

7*3 

2.412 

2.211 

MUton       

847 

692 

10     . 

29 

87 

2 

27 

8*4 

866 

726 

Bomney  Marsh . . 

162 

^S 

• .       • 

1 

16 

1 

2 

2*0 

140 

132 

Sevenoaks 

707 

636 

10     . 

12 

68 

20 

61 

11*6 

637 

67S 

Sheppey    

627 

391 

3     . 

8 

64 

17 

44 

iro 

364 

498 

Strood       

1.282 

1.016 

13     . 

39 

166 

9 

60 

4'6 

U61 

1.207 

Tenterden 

201 

166 

4     . 

10 

14 

12 

6 

8*6 

164 

217 

TbaneLlaloof   .. 
Tonbrldge 

1.628 

1.076 

7     . 

143 

162 

20 

130 

9*8 

\m 

1.157 

1.667 

930 

8     . 

292 

133 

46 

148 

12*6 

1.211 

991 

23.668 

17.882 

173     . 

VvD 

2.438 

369 

1.708 

8*8 

20.181 

19.840 

BBTOHNi, 

899. 

ToW 

□umbarof 

ih 

ft 

m 

tSSB, 



HI 
0 

1 

at  Axi.  Aaaa 

•1 

■s 

i 

i 

Pi 

r! 

, 

"S^^ 

1 1 

J_ 

i 

r- 

1 

1 

lll 

1B99. 

1900. 

LANOASTKB. 

393 

m 

68 

741 

16 

'"n 

6.3t7 

Birrov-lD-Pameu 

« 

G 

IG 

26 

9 

Lei» 

ButoD-niMm-Irwell    ., 

:    a 

1 

B 

171 

19 

4 

2.118 

Bltckbnro          ..       .. 

<      12 

« 

199 

866 

97 

6 

a 

6,7S7 

Bolion       

B 

47 

m 

19 

3 

rj40 

Baraley 

» 

C 

28 

:; 

1.472 

S» 

2^18 

Bury         

la 

11 

B 

m 

26 

646 

16 

11 

2.]«e 

Chorley 

262 

2! 

140 

8 

1.B2S 

Uhotllm 

1 

I.47B 

131 

2.183 

B 

T^ 

Clitheroo 

11 

w 

1 

e 

'«e 

CTlde.The           ..        .. 

w 

n 

U 

76 

290 

168 

346 

30 

rj 

iwe 

M 

5 

'i 

IB 

'bo 

^ 

2 

I*DCMtm 

M 

17 

"u 

17 

'^ 

«i»h         

9 

28 

382 

18 

1S9 

6 

Jrerpool  

m 

20 

387 

7 

UBe.dal« 

a 

IB 

ft 

UsDcbaiter        ..       .. 

3 

"  8 

JM 

760 

U 

1 

owmm 

» 

26 

UEO 

2 

ijno 

K 

OTBUkirk 

49 

32 

28 

17 

Pre««>t 

■« 

41 

38 

29 

146 

i 

n 

Prtrton 

I.IEI 

28 

30 

m 

K 

B7B 

u 

IT«twich 

6>U 

m 

47 

716 

B6 

870 

1! 

Kochd^ 

2341 

« 

12 

442 

682 

30 

12 

tollord 

T^e 

» 

39 

76 

1.18a 

134 

1,968 

15 

•2 

^ 

119 

91 

7 

6B 

( 

'761 

Toiieih  Pktk      .. 

UW 

M 

3S 

G 

1G7 

6E8 

■6 

S.0T6 

OlTCntOD 

1^ 

« 

8 

t 

» 

me 

WurlDSlOD 

3i3C 

» 

31 

23 

B22 

M 

274 

£ 

2394 

W«  Derby        ..       .. 

lew 

118 

21 

2.288 

316 

1378 

1<696 

Wi*"      

e^ 

...J7 

31 

7B 

m 

401 

88 

« 

6,893 

miat 

B2jioe 

S30 

WOO 

mn 

Tw 

li»B3 

12-7 

lCB34a 

104JBS 

LBICBBTBB. 

1.43S 

670 

2 

2se 

163 

21 

321 

24 

0 

ijat 

eae 

|«™w-on.8oM 

730 

III 

28! 

IIB 

8 

336 

3! 

0 

141 

let 

Btllwdon 

la 

7* 

"l 

17 

10 

17 

1 

89 

SSJU::    :: 

72 

23t 

b 

184 

384 

230 

771 

44 

'a» 

Lrt«ilOT 

B,2I< 

"4 

1«7 

ijes 

4.716 

2 

219 

460 

UiUEhboraivh   .. 

433 

118 

9B 

123 

0 

300 

231 

l^lterwonh       .. 

231 

ISI 

SO 

1 

91 

Uirkn  Boavortb 

SX 

m 

2W 

11 

61 

!■ 

s 

^taHwboroogh   .. 

123 

B2 

4 

236 

K 

3 

m 

m 

Velton  Hovbrar 

m 

I 

130 

83 

7-4 

m 

446 

wes 

3.44! 

11 

1,966 

l;B33 

166 

6343 

R)-8 

UB4 

M78 

LINCOLN. 

Bo«<m      

im 

m 

8 

167 

138 

le 

64 

7 

3 

969 

•^ 

B.>nroe 

IN 

B 

H 

108 

23 

7 

SS4 

40; 

3se 

"t 

7 

303 

m 

^untordiS& :: 

1^ 

4GS 

! 

261 

133 

40 

166 

18 

1 

698 

su 

IM 

Tee 

( 

198 

187 

B 

102 

998 

uruutun 

BB 

eu 

U 

H 

10 

76 

U 

* 

no 

BN 

VncdDBilaii 
BeliiiiM,lfi99. 
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▲PP.  A«  Ne.  !• 

Digest  of 
Voooioatlon 
Oflloen' 
Returxu,  1889. 


Rkturns,  1889. 


Total 

number  of 

Oertillcatee  of 

raccesifiil 

Primary 

VaodnAtioii 

at  ALL  AQBS 

reoeiyed 

during  each  of 

the  calendar 

1889 

and  1900. 


LINCOLN-oofii. 

Orimsby 

Holbeach 

Homoastle 

Lincoln 

Louth        

Sleaford 

Bpaldlng 

Rpilflby 

KtAmford 


4S 

367 
1390 


MIDDLESBX  (BXTBA- 
HETBOPOUTAN). 

Brentford 

Edmonton 

Hendon     

Staines      

Uxbridge 

WiUesden 


MONMOUTH. 

Abergavenny 

Bedwellty 

Chepstow 

Monmouth 
Newport   ,. 
Pontypool 


NORFOLK. 

Aylsham 

Blofleld 

Depwade 

Docking 

Downham 
E»rplngham 

Faith,  8t 

Flegff ,  East  and  Weet . . 

Forehoe 

Freebridge  Lynn 

Guiltcross 

Henstead 

King's  Lynn 

Loddon  and  Clavering 

Mitford  and  Launditoh 

Norwich 

Smallburgh 

Swaffham 

Thetford 

Walsi  ogham 

Wayland 

Tafmouth,  Great 
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RITDBNS.  I8BS. 


9» 

a 
o 
a 


p 
o 

s 

V 


Tolal 

Dumber  of 

Certificates  of 

successful 

Primary 

Vaccinatloo 

at  ALL  AOBS 

received 

duriog  each  of 

the  calendar 

years  1889 

and  1900. 


NOBTHAMFTOK. 

BraeUey 

Brlx  worth  .. 

Daventry  ..       ••       .• 
Hardlngstooe 

Ketterinir 

Northampton    .. 

Oundle 

Peterborouirh    .. 

Potterspury 

Thrapston 

Towcester 

Wellingborough 


KOBTHUMBEBLAND. 

Alnwick 

Belford 

Bellingham 
Berwick-upon-Tweed 
Castle  Waid 

Glendale 

Haltwhistks 

Hexham 

Horpeth 

Newcastlo-on-Tyne    . . 

Bothbury 

Tynemouth 


KOTTINGHAM. 

Basford 

Bingham 

EafliBetford 

B£ansfleld 

Newark 

Nottingham 

Southwell 

Worksop 


OXFOBD. 

Banbury   

Bicester     

Chipping  Norton 
Headington 

Henley      

Oxford      

Thame      

Witney 

Woodstock         •.       .. 


284 
310 
412 
314 

IW 

2,403 
216 

1.497 
317 
404 
296 

1.718 


03)6 


161 

1 

136 

1 

227 

1 

182 

6 

104 

1 

6 

180 

1 

1435 

•  • 

198 

•  • 

161 

•  • 

166 

•  • 

207 

3 

3,284 

10 

646 
110 
161 
622 
816 
187 
234 


IJSK 

7.780 

136 

6b761 


10420 


633 
336 
670 

2,964 
761 

6364 
474 

1.268 


18,649 


26 

29 

44 

18 

46 

36 

77 

27 

145 

242 

318 

309 

6 

16 

36 

160 

70 

33 

172 

34 

50 

29 

262 

198 

14 
2 

10 
2 

24 

17 
1 


6 

7 

22 


U30  ;    104 


64 

119 

93 

20 

931 

1,406 

11 

166 

16 

32 

44 

1,026 


4,006 


23*9 
37'9 
26*0 

7*0 
621 
60-7 

6*6 
11*1 

60 

9*2 
17*3 
61*0 


161 
114 
370 
216 
194 
447 
180 
1,161 
338 
190 
303 
211 


41*9 


3,874 


464 

6 

8 

111 

•  ■ 

1 

126 

•  • 

9 

447 

•  • 

•  • 

469 

4 

32 

166 

«  • 

1 

137 

•  • 

70 

638 

2 

74 

700 

4 

24 

6,790 

36 

101 

124 

1 

•  • 

3,966 

41 

•  • 

148 

13426 

93 

468 

63 

6 

7 

68 

64 

16 

21 

109 

369 

1,076 

9 

827 


2,613 


2,770 


636 
1,410 

439 
3.417 

341 

930 


10400 


44 
2 
8 
8 
3 

34 
6 

11 


116 


763 

382 

279 

214 

391 

2S0 

818 

688 

617 

488 

660 

460 

302 

234 

487 

391 

337 

276 

4,644 

3.391 

1 

2 

I  ■ 

2 
3 
6 
3 

"is 


489 
32 
30 
72 
16 

614 
21 
27 


1300 


27 

67 
612 

91 
1422 

39 
176 

2,690 


219 
11 
46 
29 
33 
24 
30 
33 
32 


69 
26 
31 
74 
68 
62 
27 
37 
11 

"375 


36 

1 

1 

8 

20 

3 

6 

33 

13 

66 

1 

256 


432 


160 

6 

6 

67 

4 

308 
6 
8 


662 


3 
8 
7 
4 
6 
2 

6 
1 

"S6 


79 

17-8 

413 

•  • 

0-8 

116 

8 

6-0 

146 

9 

3-3 

624 

226 

30-2 

469 

3 

3*2 

171 

1 

2'6 

89 

69 

ll'O 

649 

766 

41-4 

680 

722 

10*0 

6,306 

•  • 

0*7 

126 

616 

13*4 

4310 

2,388 

14*7 

12398 

1386 

11 

34 

896 

209 

1369 

63 

116 


3.782 


23*9 

4*8 

60 

82*6 

29*8 

24*4 

14*3 

9'8 


23'4 


20 
47 
21 
33 
20 
8 
14 
16 

"2S7" 


12-2 
10*0 
13-8 
31 
6'2 
3*9 
2'6 
4*1 
47 

6*7 


3358 
296 
666 

2.019 
440 

4,060 
280 
901 


II3I8 


1,448 


366 
742 
468 
670 
261 
426 
321 

43O6 


1900. 


86 
167 


162 

>no 

436 
184 
1499 
219 
163 
117 
199 


3310 


APP.A,  No.]« 

Digest  of 
Vaccination 
Officers' 
B6turns,1899» 


443 
130 
124 
444 
746 
134 
130 
60S 
887 

6497 
124 

4426 


14,088 


276 

616 
2,068 

467 
4.197 

34 
1,036 


11327 


746 
260 
414 
783 
626 
489 
232 
374 
243 

4,066 


11870 


B 


A 
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APP  A,  No.  L 

Digest  of 
VaooinatiOD 
Offloen' 
Returns,  1809. 


BSTUBNB,  1899. 
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t 


eS 


i 

O 

o 

0 
OQ 


^"o 


Total 

nnmbar  of 

Oertifloates  of 

saocessful 

Primftry 

Vaocinatloii 

at  ALL  AGBS 

reoeived 

dniing  eaoh  of 

the  calendar 

years  1899 

and  1900. 


I 


UflW. 


RUTLAND. 

Oakham    ..       •• 
Uppingham 


SALOP. 

Atcham 

Bridgnorth         .  •       •  • 
Church  Stretton 
Cleobury  Mortimer    .. 

Clun  

Drayton 

Bllesmere 

Ludlow 

Madeley 

Newport 

Oswestry 

Shifnal      

Wellington 

Wem         

Whitchurch 


80MEB8BT. 

Azbridge 

Bath  

Bridgwater 

Chard        

Clutton 

Duiverton 

Frome       

Keynsham 

Langport 

Long  Ashton 
Shepton  Mallet .. 

TAunton 

Wellington 

Wells        

Williton 

Wincanton 

Yeovil       


SOUTHAMPTON. 

Alresfovd 

Alton        

AWerstoke         ..       .. 

Andover 

Basingstoke 
Catherington     .. 
Christchurch     .. 

Drozford 

Fareham 

Fordlngbridge   ..       .. 


221 


489 


1^1 
400 
110 
219 


332 
407 
4A3 
686 
324 
734 
294 


311 


6.722 


236 
186 


421 


3 
3 


6 


1.049 
330 
104 
192 
183 
286 
362 
381 
677 
268 
640 
241 
446 
224 
236 


6 
2 


6.608 


3 
6 
1 


23 


11 
16 


27 


16 
13 


•  « 
■  • 


8 
S 


6 


13 
15 

5 
6 
4 

1 

12 
8 

• 

6 
1 
6 
8 
6 


90 


121 

84 
6 
13 
16 
30 
43 
51 
67 
34 
66 
29 
79 
21 
20 


628 


977 

499 

2 

160 

1,710 

1,047 

10 

91 

913 

512 

10 

93 

628 

624 

1 

10 

732 

522 

1 

72 

112 

100 

•  • 

6 

541 

407 

•  • 

62 

uu 

542 

•  • 

46 

316 

248 

•  • 

27 

634 

344 

1 

29 

415 

269 

2 

64 

1,038 

782 

13 

83 

460 

867 

3 

40 

548 

357 

4 

37 

367 

291 

•  • 

15 

323 

243 

•  • 

17 

683 

518 

7 

75 

11.388 

7.662 

54 

•  • 

925 

100 

196 
72 
62 
72 
6 
43 

142 
26 
53 
45 

122 
35 
48 
38 
30 
47 


17 
2 

»  • 

1 
1 


8 
13 
3 
6 
6 

•  • 

7 
16 


84 


66 

17 
1 
8 

22 

6 
11 
11 
21 
16 
11 
16 
168 
6 
31 


ri 

1-4 


1*2 


389 


6*7 
4'6 
0'9 
4-1 

10-2 
8*0 
2*7 
4*1 
5*0 
6'9 
2*3 
7*5 

22*9 
4*9 

14-8 


7*0 


1436 


166 

! 

140 

1 

■  • 

370 

806 

■  • 

4 

780 

648 

10 

1 

421 

291 

2 

63 

603 

361 

3 

68 

41 

87 

•  • 

1 

1334 

826 

6 

16 

369 

2S7 

■  ■ 

2 

486 

412 

3 

2 

176 

144 

1 

16 

9 
40 
92 
45 
41 
2 
162 
20 
46 
U 


31 
166 
36 
10 
13 

•  ■ 

6 

21 
6 

17 
5 
9 
1 

36 
8 
6 

20 


868 


8 
4 

1 

10 
17 

»  • 

9 
1 


186 

212 

190 

21 

52 

•  ■ 

24 
361 
10 
90 
40 
29 
14 
76 
6 
17 
16 


1.363 


3 
17 
28 
20 
13 

1 
316 

9 
82 

6 


21*6 

24*8 
4*9 
8*9 
0*0 
5*4 

34*4 
4*7 

20*0 

10*8 
3*7 
3*3 

18*6 
3*6 

10*2 
5*3 


15*1 


3*6 
6*7 
8*7 
71 
6*0 
2-4 
34*4 
3*7 
61 
3'8 


1900. 


276 
234 


510 


L490 
^868 
96 
194 
188 
276 
368 
471 
629 
320 
716 
241 
751 
244 
236 


6,578 


762 
U13 
844 
693 
629 
100 
412 
538 
426 
397 
261 
841 
421 
311 
334 
230 
678 


8,790 


140 
384 
648 
375 
418 
60 
742 
336 
466 
138 


266 
173 


429 


U34 
336 
116 
201 
176 
2»1 
33:^ 
447 
632 
309 
656 
2»} 
59l> 
241 
252 


6,006 


601 
1,260 
46<) 
B74 
560 
87 
566 
45B 
281 
402 
300 
760 
347 
296 
281 
2S9 
668 


7.963 


125 
370 
704 
811 
463 
66 
931 
254 
418 
115 
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1 
a 

! 

a 
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a 


B 
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arf 


Total 

Damber  of 

CertificAtas  of 

■occeratal 

Primary 

Vaccioation 

at  ALL  AQBS 

received 

dariog  each  of 

the  calendar 

years  1889 

aodlSOa 


AFP.  A«  No. 

Digest  of 
Vaccination 
Officers* 
Betarns,1899. 


18881 


SOUTH  AMPTON--«»i^ 


HartleT  Wintney 

Havani 

Hursley     . . 

Kingsclere 

Lymington 

New  Forest 

Peterafleld 

Portamonth 

Blnffwood 

Bomsey 

Southampton 

South  Stoneham 

Stockbridge 

Whiichnrch 

Wight,  Isle  of     .. 

Winchester,  New 


STAFFORD. 

Barton-npon-Trent 

Oannock    

Cheadle 

Leek 

Lichfield    !! 

Newcast]e>ander-Lyme 

Seisdon      

Stafford 

Stoke-upon-Trent 

Stone         

Tamworth 

Uttozeter 

WalaaU 

West  Bromwioh 
Wnlstanton  and  Bnrslem 
Wolverhampton 


SUFFOLK. 

Blything 

Bosmere  and  Claydon 
Bniy  St  Edmnnds 

CoBxord 

Hartismere 

Hozne  ••       .. 

Ipswich 

MildenhaU 

MutfordandLothingland 

Plomesgate 

Rlsbri&e , 

Samford 

Stow         

Sudbury 

Tbingoe 

Waogford 
Woodbrldge 


678 
276 
99 
221 
314 
331 
374 

4,981 
160 
387 

IJXI2 

136 

169 

1.787 

743 


19/)10 


662 
236 
83 
196 
364 
280 
220 
4a71 
129 
224 

i;»i 

1,632 
113 
132 

i;j76 

696 


14,993 


3 
1 

• 

1 
4 


60 
1 

•  • 

12 
14 


7 
2 


129 


2.731 

1.704 

727 

1,242 

1.279 

1,248 

447 

831 

6.466 

463 

736 

400 

4,069 

6,672 

3,626 

6384 


36,912 


AAA 

344 
418 
380 
370 
287 

1.780 
209 

1,226 
660 
444 
309 
630 
673 
360 
883 
600 

9J527 


ii8ro 


1,626  * 
1391  , 

606  • 
1.006  ' 
1.063  I 
1.067  ; 
360 
676  I 
3.528  I 
381  I 
605  I 
346  ; 
2,415  I 
2346 
2.734 
3,113 


6 
4 
2 
1 

15 
13 
3 
4 
31 
1 
2 

■  • 

38 
38 
16 
63 


2 


7 
6 
1 
8 
4 
2 
10 
23 
1 

18 

39 

63 

8 

3 

124 

32 


600 


70 
27 

9 
61 
16 

3 
13 
36 
21 

4 
16 

6 
47 


62 
21 
4 
16 
14 
24 
26 

646 
11 
19 

240 

219 
10 
17 

146 
66 


2,006 


•  I 


23361  ;  227 


1 
233 


667 


314 

188 

67 

144 

138 

141 

46 

68 

964 

48 

68 

29 

698 

793 

489 

733 


7 

4 
1 

•  • 

1 
3 
4 

18 

•  • 

1 

19 
63 

■  • 

9 
34 
19 


231 


4327 


599 
366 
284 
364 
324 
246 
777 
181 
930 
467 
381 
274 
449 
668 
311 
3S1 
4W 

7489 


3 
1 


2 
1 


1 
1 
2 
1 
6 
1 
3 
3 
S 


«  • 


6 

20 

24 

4 

7 

7 

268 

1 

26 
17 
12 

18 
21 
6 
U 
U 

7« 


68 
36 
41 
22 
22 
23 

288 
18 

102 
46 
42 
28 
41 
B7 
30 
SO 
68 


11 
8 

17 

17 
8 
2 

13 

226 

7 

14 
2 

87 
183 

33 
122 


37 

10 

10 

1 

36 

22 

16 

64 

8 

6 

101 

266 

6 

8 

100 

29 


1060 


749 


2 
6 
36 
2 
6 

•  • 

33 
3 

19 
9 
3 
2 
3 
7 
3 
4 

11 


816 
83 
36 
24 
41 
16 
24 
34 

686 
22 

131 
18 

784 
1315 

342 
1030 


6*6 
6-1 

111 
0-6 

11-8 
7*6 
6'9 
1-6 
6*8 
2'2 
6*7 

14*6 
3*7 

10*1 
7'6 
6*6 


7*3 


6301 


3 
16 
SO 

7 

10 

10 

424 

6 

147 

21 

4 

4 
13 
19 

7 

4 
66 

779 


29*6 

6*6 

61 

3-3 

4*5 

1*9 

6*8 

6-7 

16*7 

6'8 

19*7 

6*0 

21*4 

32*3 

10*3 

23*3 


672 
286 
01 
201 
249 
310 


4367 
136 
183 

1,441 

1.711 
133 
132 

1303 
664 


16.167 


18*2 


1362 
2343 

726 

1066 

1.078 

963 

497 

800 

3362 

291 

491 

871 

3399 

4.431 

3082 

3303 


28.744 


0*8 
6*1 

15*6 
2'3 
41 
3*6 

26-7 
4-3 

13*6 
6'6 
1-6 
1'9 
8*0 
8*9 
8*8 
8-1 

U*2 

97 


663 
287 
267 
386 
876 
304 


181 

1319 

600 

406 


449 


SU 
863 

498 

7366 


1900. 


660 

264 

96 

198 


380 


4,422 
16t 
270 

1334 

1.774 
130 
134 

1326 
616 


16313 


1343 

1329 

646 

1063 

1302 

1039 

411 

661 

4068 

683 

610 

346 

2366 

2389 

2309 

2,962 


24366 


606 


884 
314 
298 
268 
967 
207 
1.068 
456 
360 
807 
440 
680 
839 
886 
614 


7362 


BS 


20 


AFP.  A«  No.  1. 

Dlffest  of 
Vaccination' 
Offlcera* 
Betiirns,1899. 


. 

BETUBNS.  1899. 

Total 

i 

ill! 

•Si  a 

i^l 

number  of 

Certificates  of 

successful 

t 

Primary 
Vaocination 

i 

•582 

i 

St  ALL  AOBS 

►* 
•v4 

-go 

^ 

s 

received 

— — 

e8 
a 

'o 

> 

IH 

1 

0 

during  each  of 
the  calendar 

~ 

u 

•g       ,.     8^  2 

X 

years  1889 

, 

> 

2       I 

5     *=_d 

2 

-5  2 

and  1900. 

■ 

'S       "3         go 
8       a      0Oe 

1 

n 

ti 

a  on 

1 

m 

s 

8 

1 

1 

> 

1 

Cbildren 
for    (in 
pooed). 

ino. 

^ 

SURREY  (EXTRA- 

MKTBOPOLITAN. 

• 

Ohertaey 

938 

716 

4     . 

17 

85 

5 

111 

12*4 

825 

773 

Oroydon    

Dorking 

4^16 

2A86 

20     . 

74 

518 

192 

1.625 

39*4 

2.463 

2,148 

330 

232 

•  •             • 

37 

31 

10 

20 

9*1 

320 

315 

Epsom      

1,364 

980 

4     . 

41 

126 

41 

172 

15*6 

929 

1.037 

Famham 

l.fi05 

1.263 

10     . 

28 

153 

10 

131 

8*8 

1393 

1357 

Oodstone 

618 

438 

■  •              • 

9 

61 

23 

87 

17'8 

624 

438 

Guildford 

1.466 

1.025 

9     . 

106 

138 

89 

90 

12*3 

1333 

1376 

Hambledon 

489 

395 

6     . 

20 

46 

3 

20 

4*7 

436 

436 

Kingston 

3,429 

2,246 

19     . 

91 

366 

94 

624 

20-9 

2.003 

3,039 

Reigate 

Ricnmond 

985 

710 

2     . 

84 

95 

14 

80 

9*5 

871 

782 

1.160 

967 

8     . 

13 

117 

1 

44 

3*9 

1.005 

935 

16.969 

11.168 

81     . 

619 

1,726 

482 

• 

3304 

20-6 

12,301 

12346 

SUSSEX. 

1 

Battle       

563 

440 

«  •              • 

22 

34 

11 

46 

10'3 

688 

607 

Brighton    .. 

2m 

1,610 

14     . 

51 

355 

33 

515 

21*3 

1339 

1,773 

Chicbester 

292 

231 

6     . 

6 

34 

2 

14 

6-5 

231 

257 

Ouckfleld  .. 

527 

436 

1     . 

23 

42 

7 

19 

4*9 

520 

612 

Eastbourne 

U41 

298 

3     . 

117 

121 

31 

571 

62*8 

299 

367 

EaHt  Grinstead  . 

161 

274 

1     . 

31 

28 

34 

93 

27*5 

283 

236 

East  Preston 

844 

625 

■   ■                    m 

39 

101 

32 

47 

9*4 

673 

756 

Hailsham  .. 

398 

235 

1       . 

91 

27 

7 

37 

11*1 

248 

285 

Hastings    . . 

1310 

936 

14     . 

120 

126 

9 

106 

8*8 

1.171 

985 

Horsham  .. 

661 

516 

1     . 

20 

&3 

16 

35 

7*8 

534 

485 

Tiewes 

492 

173 

1     . 

160 

36 

20 

113 

27*0 

188 

160 

Midhurst  .. 

326 

295 

1     . 

3 

21 

1 

6 

1*8 

274 

306 

Newhaven 

309 

161 

•  •              • 

49 

40 

3 

56 

19-1 

161 

187 

Petworth  .. 

194 

167 

2     . 

6 

16 

1 

2 

1*6 

191 

173 

Rye 

271 

202 

4     . 

33 

23 

•  • 

0 

3*3 

2S2 

229 

Steyning  .. 

1,823 

1335 

18     . 

49 

191 

26 

204 

12*6 

1370 

1,408 

Thakeham 

185 

161 

1     . 

4 

14 

•  • 

6 

2*7 

149 

151 

Ticehurst  .. 

354 

262 

3     . 

46 

19 

6 

19 

7-1 

321 

282 

Uckfleld    .. 

530 

321 

•  •              • 

112 

.% 

U 

60 

11*6 

406 

335 

Westbourne 

180 

146 

•  •              ■ 

2 

17 

9 

6 

8*3 

169 

140 

Westhampnett  . 

448 

882 

2     . 

3 

41 
1383 

3 

17 

4-6 
16*1 

467 

385 

13.867 

9.206 

72     . 

976 

262 

1369 

10313 

10.018 

WARWICK. 

Alcester 

537 

468 

1     . 

82 

34 

4 

8 

2*2 

549 

490 

Aston 

10.435 

7.203 

106     . 

44 

1340 

116 

1.426 

14-8 

■^•»s 

7381 

Atherstone 

688 

300 

3     . 

12 

60 

25 

188 

36-y 

303 

296 

Birmingham 

8.598 

5338 

60     . 

28 

1.439 

47 

1386 

16*7 

^•iU 

5.799 

Coventry  .. 
Foleshill    .. 

1.888 

963 

6     . 

110 

236 

•  • 

575 

30*6 

963 

903 

896 

667 

•  •               • 

69 

100 

3 

67 

7*8 

980 

623 

Meriden 

239 

147 

1     . 

6 

26 

1 

58 

24*7 

88 

206 

Nuneaton.. 

984 

318 

•  « 

77 

147 

•   m 

442 

44*9 

318 

395 

Rugby 
Sollhnll     .. 

864 

96 

•    V 

14 

83 

1 

671 

77*8 

95 

239 

1.201 

898 

11      . 

15 

125 

6 

147 

12*7 

937 

1.039 

Southam  .. 

278 

204 

4     . 

31 

18 

8 

11 

6*9 

306 

297 

Stratford-on-Avon 

488 

366 

•  •              • 

28 

46 

8 

60 

11*9 

262 

479 

Warwick 

1488 

969 

7     . 

54 

108 

12 
230 

48 

51 

1320 

990 

28.182 

18.196 

198     . 

620 

3361 

6377 

18'8 

20.122 

19337 

21 


BRaBMs,uni 


I 

I 


o 
.2 

4* 

I 


WESTMOBLAND. 

East  WaTd 

Kendal 

Westward 


WILTS. 

Amesbnry 

Bradford-OD-Avon 

Galne         

Ohippenham 
CricUade  and  Wootton 
Baasett. 

Devizes 

Malmesbury 

Marlborongh 

Mere  

A  C  wBvy        •  •  •  • 

Haiisbnry 

Swindon     and     High- 

vorth. 

Ti«bary 

Trowbridge  and  Melk- 

sham. 
Warminster 
Westbury    and   Whor- 

weUsdown. 
WUton       


WORCB8TBB.   . 

Bromsgrove 
Droit  ^ch 

Dudley      

Evesham 

Kidderminster 
King's  Norton    . . 

>Iartley 

Pershore 

Ship8ton-on-Stour 
Stonrbrids^ 

Tenbury    

Upton-on-8evem 
Worcester 


YORK,  East  Riding. 

Beverley 

Bridlington 

DrifBeld 

Howden 

Kingston-upon-Hull  .. 

Patrington 

Pocklington 

Sculcoates 

Skirlangh 

5fork         


a 
o 

t 

a 
o 

1 

a 

I 


m 


Total 

namberof 

Certificates  of 

saooessftd 

FrimarT 

Vacdaatton 

at  ALL  AOBS 

received 

daring  each  of 

the  calendar 

years  1889 

andUOa 


1899. 


307 

216 

1,016 

897 

213 

171 

1^ 

1^ 

947 
500 

5,793 
508 
992 

6.236 
445 
314 
391 

3499 
151 
478 

l;281 


20.215 


664 
633 
447 
345 

2,750 
180 
362 

5.585 
233 

2.660 

13.660 


6 
1 


176 

139 

234 

100 

187 

100 

606 

351 

308 

169 

481 

259 

343 

230 

201 

169 

137 

118 

287 

230 

664 

420 

1,750 

805 

190 

146 

400 

76 

387 

220 

272 

161 

232 

172 

6,724 

3.863 

2 
2 

6 
1 
5 

• 

2 
6 
2 


1 

2 


29 


85 
13 

7 


66 


31 
80  I 
24  I 


6 
8 
6 


136        19 


20 

12 

4 


36 


8-1 

20 
4-7 


3'6 


1.066 
189 


1,480 


14 

11 

12 

18 

12 

19 

56 

43 

69 

32 

95 

47 

18 

22 

6 

16 

7 

4 

26 

19 

131 

66 

483 

172 

3 

14 

35 

41 

16 

26 

8 

19 

36 

16 

1.006 

684 

11 

42 
20 

16 
1 
1 
4 
2 
16 
27 

2 
18 


2 
2 


166 


9 
104 

46 
113 

26 

68 

71 

4 

4 

8 

22 

268 

24 
261 

6 
81 


1.088 


764 
436 

4.377 
357 
823 

3356 
328 
262 
280 

2,683 
129 
401 
843 


16,038 


9 
2 

61 
2 
5 

50 
3 
1 
7 

80 
2 
1 
8 


171 


•  « 


19 
3 
67 
98 
24 
62 
6 
17 
48 
29 

14 
21 


387 


100 
26 

756 
31 

111 

664 
44 
22 
36 

368 
16 
39 

176 


2.276 


541 
416 
3S0 
299 

im 

103 
311 

4,409 
196 

'2jm 

10,450 


4 

6 
6 
3 

12 
1 

•  m 

30 

•  • 

24 
85" 


1 

»  • 

1 

k  • 
K  • 

7 


14 

19 
7 
2 

21 
2 
4 

43 
2 

28 

"l42 


64 
60 
36 
31 
293 
12 
27 


28 
262 

1.491 


6*7 
44*4 

29*9 
26*6 
14'9 

16-4 
210 
2*6 
6*8 
3*6 
6'8 
16'3 

13*7 
673 

10 
30*6 

3*0 


18*6 


140 
134 
100 
295 
384 

263 
228 
203 
88 
296 
483 
836 

139 
96 

270 
216 

199 


4.366 


20 

3 

134 

3 

8 

41 

14 

2 

2 

31 

2 

11 

86 


367 


36 
31 

419 
17 
21 
1,174 
61 
10 
19 
68 
2 
12 

127 


1.986 


6 

2 

63 

•  * 

4 
36 

2 
89 


39 

42 

13 

8 

679 

2 

16 

369 

6 

19A 


6-8 

6*8 

9*6 

3*9 

2*9 

23*2 

14*6 

3*8 

6*4 

31 

2*6 

4*8 

16*9 


11*6 


6*2 
7*9 
4*3 
2.9 
26*6 
1*1 
6*6 
7*2 
3*4 
7*0 

10*8 


820 
471 

4.564 
424 
918 

3.681 
296 
296 
280 

2,716 
176 
436 
843 


16308 


633 
823 
441 
946 

1,601 
204 
370 

8.563 
224 

2.261 


low. 


266 

901 
182 


1.348 


129 
112 
161 
322 
211 

263 

227 
172 
102 
234 
463 
833 

160 
126 

236 
223 

101 


4.143 


APF.  A,  Ko.  1 

Digest  of 
Vaccination 
Officers' 
Retums,  1889. 


786 
431 

4.677 
343 
866 

3.966 
323 
294 
280 

2,663 
149 
414 
830 


16.910 


567 
466 
428 
326 

1,468 
147 
323 

4^87 
183 

2fill 

10.734 


Belunw,  1809. 

BXTDUnlBM 

Total 

nnmberof 
CcrtiBcaMot 

TacctMUfon 
al  ALL  AOn 

the  oalandnr 

1 

% 

1 

i 

1 
1 

ii 

H 

p 

I 

; 

! 

l! 

P 

1898L 

UOQ. 

YOBE,  KOBTB  BiDDia 

as."'::    ::    :: 
iSar.'  ::    :: 

MidXibN^ta :: 

^■;; ;; 

Whitby 

1 

J 

ei 

1 
i 

io 

3 
S3 

"t 

::  1    G 

"  1         2 

■■1  ' 

a 

i 
Is 

1 
■s 

90 

23 
143 

l 

3 

^° 

4e 

1 
1 

ll 

is; 

'1 
.| 

84 

1 

SI 

i 

Bl 

1 
i 

lUtU 

8,<HS 

« 

.. ;     m\ifn 

KO 

831 

ri         S,B19 

im 

YOBE,  WB»r  BmiNO. 

Ss-r-  :■: 

Dewibory" 

E«1^BYerlaw 

Ooole        

1 
1 

449 

1 
1 

1 

i 
1 

1 
1 

UOfl 

47 

5 
1 

i 
i 

1 

n 

10 

:: 

i 

1 
» 
1 

m 

s 
n 

i 

1 

BO 
IS 

i 

i 

L 
1 

i 
1 

412 

ISS 

m 

46 

i 
i 

>: 
i 

SI 

313 

"1 
1 

■i 

■iS 

3» 

s 

loe 

1 
1- 

i 

1 

1 

1 

1 

■  ; 

S.TBO 

1 

1 
'1 

.1 

1 

1M» 

KHT 

TS7 

igJO 

SAB 

UM 

10^ 

it'i 

tofin 

saw 

23 


rr  T  a  t 


SsniftKs  iwl 


4 

J9 


I 


a 

o 
s 

3 

^C5 

«|il 

J 

•i 

f^l 

• 

1 

1 

a 

a 

t 

a 

Q 

2 

■5 

i5€ 

P 

13 

a 

■ 

z 

Q 

c 
c 

CI 

m 
O 

a 

e 
o 
S* 

6 


Q 


E 


^8 


•"IS 

id 


18M 


at  AU.  Aon 


thecAlMdar 


SM 


909 


484 


78S; 


40 
57 


2 


2 

16 


97 


10 


18 


1*2 
4'2 


S'l 


878 


BRBCKNOCK. 


Brcdmock 
BaUth 
CrickboweU 
Hay .. 


415 


624 


355 

las 

*17 
178 


1 

3 

6 

U 


1.496  ,     1494 


187 


CABDIOAN. 

Ab6f&yroo 
Abaiysiwith 
Oawligan  .. 


CABMARTHEN. 

LlandiloFawr   .. 
Llandovery 
LlaneUy    .. 
NeircawUe-ixi-Emtyn 


CARNABVOK. 

Bangor  and  Beaumaris 
Gamarvon 

Conway 

Pwllheli 


DENBIGH. 


Llanrwsi  .. 
Kafhin  .. 
Wrexham.. 


<RB 


45 

4 

9 

3-1 

366 

371 

32 

12 

9 

9*1 

198 

181 

74  1 

1 

136 

22*0 

407 

711 

26 

5 

5: 

1 

4*4 

221 

196 

159      12*1    .     U82       1.468 


1 

1 

' 

1 

287 

1 
226 

• 

1 

1 
32 

4 

1 

I 

5 

1 
3*4 

219 

212 

479 

403 

..       ..           12 

45 

11 

8 

4*0 

630 

398 

316 

271 

..     1  ..              6 

28 

3 

8 

3*6 

466 

380 

218 

180 

1      ^ 

34 

•  • 

4 

1*8 

196 

163 

196 

164 

1,..         .. 

27 

1 

2 

1*6 

164 

162 

1^ 

1.344 

1  '  ..           18 

166 

19 

27 

3*1 

W8 

1316 

t 
1 

I 

4 

824 

717 

2 

1 

92 

6 

6 

1  6 

818 

710 

674 

678 

•   m 

2 

83 

7 

4 

1*6 

697 

726 

232 

190 

•  • 

•  • 

39 

1 

2 

1*8 

144 

115 

1302 

1.503 

2 

9 

240 

22 

26 

2*7 

i;n2 

1.784 

453 

386 

9 

•  m 

1 

67 

2 

38 

7 

2*0 

387 

399 

3.964 

3.373 

4 

■  • 

13 

6U 

46 

2*1 

XOB 

S«738 

1.047 

883 

1 
3 

•  • 

12 

118 

4 

17 

2*0 

968 

968 

1^7 

IfiSS 

•  •              ■  « 

1 

144 

18 

21 

8-2 

MS 

1.462 
^47 

813 

AAO 

•  • 

•  ■ 

4 

100 

6 

66 

7*4 

698 

491 

381 

8 

•  • 

•  • 

1 

67 

4 

30 

6*9 

328 

471 

)     3W 

2W 

U 

18 

428 

31 

123 

4*8 

3.009 

8328 

1 

31 

202 

•  • 

•  • 

•  • 

47 

10 

16 

7-8 

279 

802 

233 

•  • 

•  • 

•  • 

28 

3 

1 

1*6 

248 

284 

2.306 

1.968 

16 

•  • 

•  • 

6 

243 

26 

64 

3*6 

2366 

2389 

2.903 

2.463 

16 

6 

318 

89 

71 

8*8 

2388 
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Digest  of 
Vacdnatloii 

Digest  of  the  Vaccination  Officbrs'  Returns  with  regard  SSSrSiwoct 

to  Children  whose  Births  were  registered  in  the  Year  1900. 


The  following  is  a  summary  of  the  twenty-ninth  annual  return 
under  the  Vaccination  Act,  1871:— Of  927,222  births  returned  to 
the  Board  by  the  several  vaccination  officers  in  England  and 
Wales  as  registered  during  the  year  1900,  the  number  which,  at 
the  time  the  return  was  made,  had  been  registered  as  successfully 
▼accinated  was  636,940  (being  68*7  per  cent,  of  the  whole),  and 
the  number  registered  as  having  died  unvaccinated  was  103,538 
(or  11-2  per  cent,  of  the  whole).  Of  the  remaining  186,744 
children,  2,26  L  (or  0*2  per  cent,  of  the  whole)  had  been  registered 
as  insusceptible  of  vaccination ;  2  as  having  contracted  small- 
pox ;  14,225  (or  1*5  per  cent.)  as  having  their  vaccination 
postponed  by  medical  certificate;  and  39,699  (or  4*3  per  cent.)  id 
respect  of  whom  certificates  of  conscientious  objection  were 
received ;  leaving  130,557  (or  14*1  per  cent.)  as  "  removed," 
"not  to  be  traced,"  or  otherwise  unaccounted  for.  If  from 
the  927,222  births  returned  by  these  officers  deduction  be 
first  made  of  the  deaths  that  took  place  before  vaccination^  it 
appears  that,  of  the  surviving  823,684  children,  there  wore 
registered  at  the  time  of  the  return  77*3  per  cent,  as  successfully 
vaccinated  ;  0*3  per  cent,  as  either  insusceptible  of  vaccination,  or 
as  having  had  smali-pox ;  1*7  per  cent,  as  under  medical  certificate 
of  postponement ;  and  4*8  per  cent,  in  respect  of  whom  certificates 
of  conscientious  objection  to  vaccination  had  been  obtained ; 
leaving  15*9  per  cent,  as  at  that  time  still  unaccounted  for  as 
regards  vaccination. 

The  proportion  of  cases  unaccounted  for  in  the  metropolitan 
returns  for  1900  is  25*8  per  cent. ;  in  the  provincial  returns,  13*9. 
Of  the  registered  births  of  the  twenty-nine  years,  1872-1900,  the 
proportion  not  finally  accounted  for  in  regard  to  vaccination 


A^^.*A,Mo.l    (including  cases  postponed)  in  each  year  respectiyely  has  been  as 


Olgertof 

Taooinatton 
Officer^ 
Batnnis,  UOQL 


follows : — 


Metropolis. 

Bast  of 
Bngland. 

Metropolis. 

Best  of 
EngUuid. 

187S 

8*8 

4*6 

1887 

9*0 

6*7 

1873 

8*7 

4*2 

1888 

10*3 

8*2 

1S74 

8*8 

41 

1889 

U*6 

9*6 

1876 

9'3 

3*8 

1890 

13*9 

10*9 

1876 

6'6 

4*0 

1891 

16*4 

12*9 

1877 

7-1 

4*1 

1898 

18*4 

14*3 

1878 

7-1 

4*3 

1893 

18*2 

16*7 

1879 

7-8 

4*6 

1894 

20*6 

19-0 

1880 

7'0 

4*6 

1896 

34*9 

19'8 

um 

6*7 

4*3 

1896 

26*4 

22*3 

1883 

6*6 

4*6 

1897 

29*1 

81*6 

1888 

6-6 

4*9 

1806 

83*0 

19*6 

188i 

6*8 

5*3 

1899 

27*7 

16*4 

1886 

7-0 

6*5 

1900 

86*8 

13*9 

1886 

7*8 

6*1 

In  1900  the  proportion  of  cases  nnacconnted  for  (excluding 
the  postponed  cases)  in  the  Metropolis  and  in  the  rest  of  England, 
was  24'5  and  12*4  per  cent,  respectively. 

The  numbers  of  certificates  of  successful  primary  vaccination 
at  all  ages  received  during  the  calendar  years  1900  and  1901,  and 
recorded  in  the  last  two  columns  in  the  tables  following,  are 
taken  from  a  return,  No.  384,  made  to  the  House  of  Commons  on 
1st  December,  1902. 
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BBTUBNa,  1900. 


n.— South  Eastern. 

Surrey     (extra  -  metro- 
politan). 

Kent(eztra-inetropoUtan) 

Sussex  

Hampshire 

Berkshire 


UL— South  Midland. 

Middlesex  (extra-metro- 
politan). 

Hertfordshire       ..  .. 

Buckinghamshire.. 

Oxfordshire 

Northamptonshire  •• 

Huntingdonshire  .. 

Bedfordshire  •• 

Cambridgeshire    . .  •• 


IV.— EAsnEBN. 


Suffolk 
Norfolk 


16^ 

SS,663 
18,499 
18^ 


79,441 


2U)90 

7,041 
4,360 
4,408 
9,493 
1J169 
4369 
6^008 


68,915 


31,159 

9,340 

12,909 

68,768 


12,341 

18,464 
9,419 

16,092 
4,173 


14,404 

6,249 
2,1)32 
3,268 
3.248 
964 
U18 
4,016 


86,279 


19,462 
7,083 
8,832 

84,867 


a 

a 


a 


I 


li 

o 


o 


Total  number 
of  Oertiflcates 
of  suooessful 

Primary 
Vaocination  at 

ALL  AGES 
received  during 

each  of  the 

calendar  years 

1900  and  1901. 


1900. 


1001. 


64 

68 

19 

45 

6 


182 


71 

13 
2 
6 
4 

• 

10 


624 

ijm 

1,262 
471 
267 


8,687 


378 

486 

811 

526 

1,606 

69 


244 


116 


78 

10 

6 

94 


4,888 


1,066 

666 

1336 

8,467 


1,482 

2,188 

1,164 

1673 

619 


7.U6 


2417 

682 
849 
320 
966 
110 
448 
424 


6301 


3.306 
834 

1396 

6.486 


295 

843 

276 

240 

90 


1444 


284 

76 
S7 
26 

186 

6 

10 


619 

118 

81 

818 


8,139 

1336 

1399 

828 

1321 


7.133 


3341 

636 
328 
268 

3.662 
31 

1.711 
243 


10,704 


6^649 
730 
718 

8,007 


14-6 

7"6 
11-7 

6-6 
21*2 


10*4 


19'6 

lO'l 
8*4 
6*6 

39*8 
3'1 

89'4 
6*8 


19*9 


23*3 
9*1 
6*6 

16*9 


12346 

19340 

10318 

16313 

4397 


68314 


14360 

6386 
3,029 
4,066 
8310 
979 
1.466 
4398 


S7381 


20.776 
7.662 
9461 

87,496 


16336 

20349 

10,600 

16,416 

5325 


69326 


19312 

5383 
3,179 
3,479 
3,464 
1,037 
1379 
4385 


42307 


28377 
7366 
8,934 

39377 


29 
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1900. 


1901. 


V.-SOUTH   WBSTEBN, 
WUtabire      .. 
Donetshire  .. 
Deronshire  .. 
Cornwall 
Somenetaliire 


VL— WBOT  HlDLAND 
Gloooestershire 
Herefordshire 
Shropehire  .. 
Staffordshire 
Worcestershire 
WanrickshiTO 


VIL— North  Midland. 
LekMstershire 
Rutlandshire 
Unoolnfiiire 
Nottinghamflhire 
Derbyshire  .. 


Vm-NOBTH  WBSTERN. 

Cheshire       

lAOcashire 


6,568 

16,068 

7.709 

11,043 


46,487 


16,7X 
2,038 
6^ 
98^379 
10,840 
274172 


1003M 


U3S1 
466 
19,168 
18,106 
14,638 


60,278 


21,645 
134,040 


156,686 


8.768 
3,663 
12,436 
6JB86 
7,606 


33439 


9,274 

2,178 

6,706 

23JB98 

16,228 

18,776 


76,066 


6 
6 

26 
8 

21 


66 


27 
2 
11 
98 
63 
96 


2<8SS 

390 

8362 

10,626 

7^ 


30J070 


18,031 
96,381 


114,412 


3 

2 

21 

42 

10 


78  - 


380 


448  '  - 


1,328 
213 
361 
260 
977 


8,119 


1,666 

88 

128 

722 

448 
702 


3,664 


2,806 

29 

1.682 

1,630 

616 


6,666 


248 
6,247 


6,496 


448 


1,479 
763 
824 


3,932 


1,024 
216 
687 
4,700 
2442 
3,740 


13,000 


1.713 
27 
1396 
2,447 
1308 


7382 


2311 
16,769 


19,080 


140 

92 

374 

186 


877 
837 
093 
617 
1330 


1.077       4,154 


444 
88 

60 
747 
384 


3,786 
104 
181 
6314 
1326 
4,077 


13881  16367 


397 

249 
438 
817 


1.401 


806 
1377 


1386 


6,077 
S 

wo 
3,112 
4327 


13372 


678 
13386 


14364 


16*6 

4443 

9*6 

3332 

8*7 

13.413 

10*4 

7333 

14'6 

7363 

11*4 


26*3 
6*2 
3*6 

19*1 
9*9 

16*7 


16*3 


42*7 

1*8 

91 

19*6 

83*1 


26*4 


4*6 
11*4 


86,774 


10306 
2.441 
6306 
24,666 
16319 
19337 


78364 


M78 

429 


11,927 
7303 


38,676 


18386 
104463 


4482 
3338 
12336 
6386 
7344 


86380 


10,162 
2377 
6^100 
26,678 
16306 
19.904 


80316 


8365 

381 

9,925 

12362 

8,027 


38360 


,1 


17363 
96.308 


10*4  123,039 


116466 


30 
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IX.— TOBK. 

WeetBiding 

BMt  Bldlns  (with  York) 
North  Biding 


X.— NOBTBBBN. 

Durham 

Northumherlaod  .. 
Onmherland 
Wattmorlaad 


XL— WBL8H. 
Monmonthahire    .. 
South  WalM  .. 
North  Walat.. 


! 


78^ 
1S,4IB 
11^ 


10S.73S 


41,069 

10^8 

7,461 

1,468 


69^1 


10,463 
62,068 

62.521 


1 

a 


5S316 
8J2S 


78328 


29,204 

13390 

6318 

Ui7 


49380 


7.443 
41309 

40.362 


b 

I 


A 
^ 

a 


CD 

n 


346 

60 
82 


487 


117 
68 

1 
2 


188 


11 
64 


oog     , 

till  i 
""If'  1 

§111 

2i 


3,431 
198 
629 


4448 


1386 
614 

408 
63 


2360 


606 


351 


967 


o 

S 


a 

& 

a 
o 
73 


-a 


9467 
1,706 
1384 


12366 


5,300 

2313 

760 

113 


8,486 


1,196 


5.570 


6.766 


871 
118 


1322 


1,031 

293 

81 

14 


1,419 


294 


9343 

1396 

994 


113SS 


4,732 

2.600 

682 

24 


8,038 


914 


769       3,415 


1363 


4.329 


pi. 
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Total  nnmber 

ofOertiilcatet 

of  racooHfnl 

PrimAry 
Vaocioationat 

ALL  AGXS 
reoeiyed  dnring 

each  of  the 
calendar  year 
1900  and  190L 


1900. 


1901. 


13*2 
10-5 
10*9 


12'6 


13'8 

16*0 

10'2 

2'6 


13-5 


11-6 


8*0 


8*6 


68365 

10,784 

8,448 


T7347 


29,903 

14.068 

6.706 

1348 


61346 


67380 

10,791 

8,123 


76394 


32,146 

14369 

6,923 

1376 


68304 


7,661       8,144 


43,716  I   42,714 


51377 


60368 


31 


BBTUBN8,  1900. 

AFP.  ▲.No*  2. 
Total           •*-«-.  A^^w... 

number  of      Digest  of 
Oertiflcates      Vaccination 
of  successful     Officers* 

1 
s 

• 

1 

> 

% 

OQ 

Insusceptible  of  Vaccina- 
tion. 

• 

1 

1 
1 

Number  in  reBx>ect    of 
whom  Oertifloates  of 
conscientious  objection 
have  been  received. 

1 

0 

Children  not  finally  ac- 
counted for  (including 
cases  postponed),  per 
cent,  of  Births. 

Primary        Betuma,1900. 

Vaccination 

at  ALL  AOKS 
received 

during  each 

of  the  calen- 
dar years 

1900  and  190L 

1900. 

190L 

BNQLAND  AND 
WALES. 

927.222 

636340 

2361 

2 

89399 

108388 

14326 

130367 

16*6 

676307 

710,786 

Ditto  (ezdudlns 

Metropolitan 

Unions). 

79^575 

666.664 

1.972 

1 

38381 

88.782 

12336 

98300 

13'9 

690316 

696327 

HBTBOPOUTAK 

Unions. 

mjm 

81386 

289 

1 

1368 

14,756 

1380 

82367 

26*8 

86391 

111368. 

COUNTISS. 

■ 

ENOLAIO): 

Bedford . . 

4309 

1313 

9 

^ 

888 

443 

10 

1.711 

89*4 

1.456 

1,579 

Berks     .. 

6386 

4373 

6 

— 

267 

619 

90 

1321 

21*2 

4397 

6,326 

BacUngham  .. 

4369 

2332 

2 

— 

811 

349 

87 

328 

8'4 

8.029 

8.179 

Cambridge 

6.002 

4316 

10 

— 

244 

424 

60 

242 

6*2 

4398 

4385 

Chester.. 

21316 

18.031 

68 

— 

249 

2311 

308 

678 

4*6 

18386 

17,962 

Cornwall 

7.709 

6386 

8 

— 

260 

763 

186 

617 

10*4 

7333 

6.986 

Cumberland   .. 

7.461 

6318 

I 

1 

406 

760 

81 

682 

10-2 

6,708 

6.923 

Derby    . . 

143S6 

7.469 

10 

^^ 

616 

1309 

317 

4327 

83*1 

7308 

8.027 

Devon    . . 

*15,6R8 

12,486 

26 

m^ 

861 

1,479 

374 

99B 

8*7 

13,418 

12336 

Dorset    .. 

4324 

3363 

6 

^^^ 

213 

323 

92 

337 

9*6 

3332 

3333 

Durham 

41.669 

29304 

117 

— 

1385 

5300 

1,081 

4,732 

13*8 

29302 

32,146 

Bsdez 

81,169 

19,462 

78 



1366 

3306 

619 

6349 

23*3 

20.776 

22377 

Oloucester 

16,720 

9374 

27 

— 

1365 

1.624 

444 

3.786 

26*3 

10306 

10462 

Hereford 

2.622 

2.178 

2 

— 

89 

216 

83 

104 

5*2 

2^ 

2377 

Hertford 

7,041 

6349 

13 

— 

486 

682 

76 

686 

10*1 

6385 

6382 

Hunttttgdon    .. 

US9 

964 

— 

— 

69 

110 

6 

81 

8*1 

979 

1337 

Kent       (eztra- 

metropoIitanX 
lAncaster 

23362 

1S4340 

18,464 
96381 

68 
380 

— 

1378 

6347 

2488 
16,769 

248 

i3n 

1336 
18386 

7*6 
11*4 

19340 
104463 

20348 
98308 

Leicester 

12331 

2333 

8 

— 

2306 

1,713 

997 

6,or7 

42*7 

3,478 

3365 

Lincotai  .. 

1M68 

8.962 

21 

— 

1.682 

1306 

249 

048 

9*1 

9.939 

0,926 

Middlesex    (ex- 

^metropolitan). 

Monmouth 

21,090 
10.463 

14,404 
7.443 

71 
11 

— 

378 
606 

2.117 
1496 

384 
294 

8341 
914 

19*6 
11*6 

14360 
7361 

19312 
8444 

Norfolk.. 

12369 

8332 

6 

— 

1386 

1396 

81 

718 

6*6 

9461 

8384 

Nortbamptoo .. 

9^92 

8348 

4 

— 

1306 

966 

126 

8,668 

38*8 

8310 

8354 

Herfhufoberland 

19378 

18380 

•8 

— 

614 

2318 

298 

2,600 

16*0 

14308 

14360 

Taoolnotton 
Batonia,  IHM. 


BBTCrBKS,  lOOO. 

Total 

— 

, 

i 
1 

S. 

J 
I 

1  i 
ii 

i 

1 

f 
11  i 

''it 

III 

■m 

l»L 

OOOKTn»-«mt 

BNaLAKD— ami. 

1SJB5 

1D,G39 

« 

- 

i.aso 

3.4*7 

438 

3,118 

u 

5 

1L837 

13JB 

OiTord  .. 

4.40S 

1^ 

9 

" 

sas 

330 

36 

383 

3 

6 

4.0W 

3479 

EaBand 

«6 

S80 

3 

- 

a» 

71 

- 

B 

! 

8 

438 

381 

S«lop      ..        .. 

tm 

6,709 

U 

- 

us 

SB7 

BO 

M 

3 

6 

tflM 

6.1D0 

Someiut 

ivm 

7£M 

St 

- 

077 

834 

385 

1330 

14 

8 

7WI 

7,944 

m» 

ukaa 

4fi 

- 

171 

M7S 

340 

83S 

e 

e 

10313 

19.419 

etofford..       .. 

3vn9 

iMse 

H 

73S 

4.T00 

747 

9^4 

19 

1 

34^ 

36,978 

BnSolk  ..       .. 

»fiW 

7.oa» 

10 

- 

BflG 

834 

lie 

730 

9 

1 

7,683 

7jee 

S?"'^^ 

le^u 

R3U 

El 

- 

G34 

1,433 

396 

3J39 

14 

6 

13,248 

18398 

U,129 

0,4U 

IS 

- 

ifiia 

LIH 

m 

IJMS 

11 

7 

lOJllB 

10,800 

Warwick 

a:,9n 

i&nB 

98 

- 

703 

3.140 

280 

4.077 

16 

7 

19,837 

19,8M 

WMtmotUad.. 

1,«S 

1J47 

a 

- 

B3 

US 

» 

34 

3 

1 

1348 

1.378 

wnt8    ..      .. 

lun 

5.7W 

8 

- 

wa 

443 

140 

877 

16 

B 

4J43 

4.133 

Worcwter       .. 

1B340 

UJS 

83 

- 

448 

3.US 

334 

1,83 

9 

g 

16JIB 

18,396 

Tork.E.BldlnB 

13,4<B 

io.oes 

W 

- 

198 

1.706 

IIS 

1.396 

.18 

6 

10.734 

10.791 

Tork,M.EidlnB 

lUtt 

e.i3s 

ss 

- 

63» 

IJH 

2S3 

99. 

10 

0 

8,448 

8023 

York.  W.  aiding 

■ajM 

oG^ne 

34G 

- 

S.42S 

»,187 

m 

0,643 

13-3 

tern 

1^380 

WALBS: 

Aagl»By 

m 

7!6 

1 

- 

- 

se 

« 

31 

B 

sa 

74T 

\JM 

IW7 

- 

- 

23 

118 

» 

67 

1 

UGa 

1.186 

CudlgBU 

im 

UW 

^ 

- 

m 

16 

S7 

S 

1,316 

1,217 

iwe 

S,EH 

- 

_ 

SB) 

44 

J9 

0 

S.T33 

3^37 

OanuTTon      .. 

3^ 

W3 

1 

- 

383 

30 

63 

1 

^8^e 

^073 

DenUgh 

S^OJ 

4960 

i 

- 

sst 

38 

71 

3 

3,836 

3^96 

Flint      ..       .. 

2.(66 

UU 

s 

- 

!S» 

36 

90 

9 

3J6a 

3JI7S 

Olunortmn     .. 

2RJ77 

3U84 

to 

- 

3C1 

S.188 

601 

^11 

10 

9 

33^961 

mto 

1.993 

U98 

1 

- 

m 

30 

173 

13 

0 

1,418 

1,31> 

Uie 

l^ 

- 

- 

167 

33 

66 

4 

e 

1379 

1399 

Femtircke       .. 

S.08D 

1,783 

1 

- 

IW 

3G 

76 

4 

s 

2m 

1,990 

BadDor  .■       .. 

aes 

H7 

_L 

- 

11 

" 

8 

166 

SO-7 

Ml 

310 

33 


nTBOPOLITAN 
UNIONS. 


RnruBNB,  leoa 


Bethml  Green 
(kmberwdl 
Glielna     .. 


Oeorge,   81,    Hanover 

Square. 
George,  St,  la  the  BmI 

Giles.  St,  and  St  George 

Greenwich 

Hackney  .. 

Runpetead 

Holboni    .. 

laUngtan  .. 

Kensington 

Umbeth  .. 

Lewiiham.. 

London,Oityor .. 

Marylebone 

Mile  Bnd  Old  Town 

OkTtt^St.. 

Paddington 

Fluicnw,Bt 

Poplar 

Shoreditch 

Sonthwark 

Steimey    .. 

Strand 


Waadnrorfh  and  Olap- 
ham. 

Weiimiaiter 


Vhlteehapel 
Woolwich 


7,161 
2»i 
4,562 
2,381 
2,178 
1,036 

6W 
7,300 
S,007 
1,833 
4,637 
9316 
3,594 
9302 
S33S 

40S 
4,006 
4306 
4,459 
S30S 
6.474 
5367 
4316 
7.012 
1362 

334 
10366 


2390 
8363 


1,767 
4,790 
1369 
9,446 
1,043 
1376 

603 
4,196 
3370 
2,420 
1,323 
2,766 
6.960 
2364 
6366 
2383 

291 
3399 

896 
2389 
2,196 
3336 
2,153 
1385 
4.064 

761 

261 

7301 

628 

2379 

3»016 


181347  I  81386 


8 

9 
8 

13 

18 
1 
1 

19 

11 
2 

18 
6 

81 
4 

11 

18 
8 
6 
1 
9 
8 

11 
3 
6 

16 
2 

42 
1 
8 


289 


& 


t!| 

I 


Si 


« 


19 
76 


29 

2 
68 
72 
86 
37 
26 
124 
40 
112 
78 

8 
16 
18 
23 
31 
67 
28 

9 
72 

4 

3 
186 

8 

9 
87 


1368 


1 

§ 

1 


I 
I 


li 


I 


aoOr 

is  I 


Tofal 

number  of 

Oertiflcatae 

of  suooeasfal 

Primary 
Vaccination  at 

ALL  AGBB 

received 

during  each 

of  the  calendar 

years 
1900  and  190L 


AFP.  A,  No.  9. 

Digest  of 
Vaccination . 
Offlcen^ 
Betnms,  1900. 


1900. 


1901. 


677 


221 

470 
233 
172 
76 
601 
9U 
810 
108 
491 


876 

1327 

838 

52 

396 

481 

587 

309 

097 

890 

694 

978 

262 

86 

1316 

66 

264 

361 


14,766 


12 

2347 

48-8 

9361 

72 

13M 

22*0 

4319 

17 

316 

14-7 

1,846 

66 

496 

12*3 

3,764 

17 

123 

6'9 

1364 

— 

729 

38-6 

1,486 

1 

841 

83-4 

631 

93 

611 

12-6 

4392 

61 

2.775 

89*4 

4371 

19 

220 

7*9 

2309 

11 

131 

8*7 

1366 

104 

1,166 

27*9 

2368 

175 

2,147 

84*9 

6,168 

14 

2n 

81 

8,066 

68 

1,728 

19*4 

6376 

16 

601 

18*6 

2310 

6 

43 

12*2 

826 

98 

604 

17*8 

3089 

_    a 

2.917 

mi 

1,004 

— 

931 

21*3 

3376 

99 

820 

12*4 

2324 

170 

1393 

31*9 

3383 

21 

2372 

48*6 

2,479 

136 

1366 

62*8 

1.479 

16 

1362 

26*6 

4,106 

— 

833 

44*4 

789 

6 

69 

184 

206 

416 

1.927 

21*8 

8374 

8 

70 

110 

646 

17 

368 

12*8 

2,433 

28 

159 

6*1 

8,167 

1390 

32367 

26*8 

86691 

2368 
6JS6 
1388 
3388 
2,188 
1344 

974 
4319 
7494 
2382 
1,402 
6330 
8397 
8,463 
7.786 
2,766 

881 
4488 
1.754 
6388 
2,746 
6.785 
2302 
1368 
436S 
1381 

619 
8300 
1,404 
2332 
8.736 


U1366 


nm 


34 


A  PP.  A.  No  1 

Digest  of 
VaocinatlOD 
Officers* 
Iletnnis,  lUOO. 


BBTUBiro,  1900. 


I 

3 

I 


8 


0 
QQ 


a 

o 

1 


"sg 


BEDFORD. 

Ampthill  .. 
Bedford     .. 
BiffirleHwade 
Lelghtoo  Bazzard 
Luton 


BKBKR. 

Abingdon  

liradBeld 

BMthampstead . . 

Fanngdon 

Hnngerford  and  Bams- 

bnpy. 
Maidenhead 

Newbury 

Beading 

Wallingford 

Wantage 

Windsor 

Wokingham 


BUCKINOHAM. 

Aniersham  .  • 

Aylesbury 

Buckinghiun 
Eton..       ..       .. 

Newport  Pagnell 

Winslow 

Wycombe 


CAMBBIDGB. 

Oambridge 

Caxton  and  Arrington 

Chesterton 

Ely 

Linton 
Newmarket 
Norrh  WitchCord 
Whittlesey 
\\  isbccb    • . 


621 

1,296 

740 

414 

1399 


4^ 


401 
414 
S33 
SS4 
352 

664 
433 
1^886 
291 
873 
877 
409 


6,666 


516 
664 
260 
862 
701 
166 
131 


i359 


928 
180 
783 
494 
234 
848 
445 
2(M 
K91 


6,002 


309 
226 
494 
188 
lOS 


1^13 


335 
331 
289 
2m 
313 

410 
362 
466 
259 
314 
711 
328 


4,373 


426 
175 
OPl 
466 

88 
707 


2332 


708 
152 


401 
200 
673 
345 
149 
702 


4,016 


1 
3 
3 
2 


9 


1 
1 


3 
1 


6 


1 
1 


7 
1 


10 


113 
14 
167 
166 
434 


883 


11 
22 

6 
18 
U 

77 
24 
29 
7 
9 
24 
19 


257 


124 
74 
62 
23 

169 
69 

310 


811 


28 

15 
21 
46 
3 
23 
47 
31 
90 


244 


47 

132 
47 
39 

176 


443 


33 
28 

26 
30 
24 

42 
32 
263 
16 
27 
63 
35 


619 


41 
38 
15 
76 
61 
16 
103 


349 


79 
8 
63 
35 
11 
83 
43 
17 
96 

424~ 


I 


1 
3 
4 


10 


8 
6 
4 
13 
2 

6 
4 

10 

6 

13 

18 

5 


90 


26 
5 
1 


37 


3 
1 
6 
4 
3 
39 


10 


66 


Total 

number  of 

Certlficatai 

of  snooewf Ql 

Primary 
Vaocination  at 

ALL  AQE8 

receiTed 

during  each 

of  the  oedendar 

years 
1900  and  190L 


1900. 


190L 


27 
680 


1,711 


19 
SO 

8 
16 

2 

29 
11 
1,118 
3 
10 
68 
21 


1,321 


60 

11 

8 

45 

21 

2 

181 


98 
3 

17 
7 

17 

90 
9 
7 

64 


242 


111 

71*0 

9'9 

7*2 

48*9 


98*4 


6*5 
7*7 
3*6 
8*7 
11 

6*2 
3*6 
69*8 
3*1 
6*2 
8*7 
6-4 


816 
263 
606 

262 
120 


1,466 


952 
960 
914 


21*2 


11*7 
2*9 
8*1 
8*2 
9*7 
1*8 

18*9 


816 

417 
888 

387 


240 
475 
284 
276 


1,679 


302 
688 
332 


4,397 


8*4 


10*9 
2*2 
2*9 
2*2 
8*6 
8*1 
2*0 
3*4 
7*2 


292 
449 
172 
TX 
602 
136 
750 


294 
306 
250 

879 

448 
999 

an 


349 

741 


6,3£ 


3.029 


6*2 


768 
150 
773 
600 
221 
673 
861 
177 
663 


4,298 


S71 
444 

211 

702 

492 

99 

880 


3479 


8S» 
178 
708 
442 
217 
719 
918 
177 
793 


35 


BBTUBNB,  1900. 


OHBSTBB. 


Birkfiohoftd 
Bncklow  .. 
Chester     .. 
Congleton . . 
Maoclesfleld 
Nantwich . . 
Northwicli 
Baocorn    .. 
Stockport 
Twvln 
Wirral 


OOBNWAUj, 

Anaten,8t. 

Bodmin 

CuneUord 
Gdiunb  Major,  St 

Fahnoath 

OomuLOs,  St. 

Helston 

lAanoeston 

Uakeard 

PMuance 

Bednith 

Stntton 

Truro        


CUMBEBLAND, 

Aktoo-with-OArrigill. . 

BooUe       

Brampton.. 

CarUsle 

Cockermoath     .. 

Lonpftown 

Penr.th 

WhitehaTen 

Wigton 


DBBBY. 

Afhbonme 
BakeweU  .. 
Belper 

Chftpel-en-le-Frith 
Chagterfleld 
Dwby 
Oloflsop     .. 
Hayfleld   .. 
Shardlow  .. 


ise? 

1,80S 
M77 
880 
1,440 
a.225 
U38 
1.179 
4.223 
T07 
1.188 


81.645 


871 
426 
180 
S79 
6S8 
48S 
521 
296 
666 
1,197 
1,286 
157 
817 


7,709 


67 

440 

162 

1.764 

2,063 

152 

528 

1,764 

621 


7.461 


610 
841 

2.067 
713 

4.073 

2.9S5 
636 
338 

1.918 

14.636 


4,267 
1.621 
1.233 

726 
U36 
1.766 
1.549 
1.011 
3.253 

370 
1.021 


18,031 


723 
368 

147 
811 


423 
397 
244 
450 
938 
761 
113 
631 


6386 


39 
366 
115 

1.498 
979 
130 
451 

1,506 
436 


6.618 


391 
616 

1,269 
611 

2,620 
406 
866 
260 


7,459 


o 

1 

■s 


I 

3 

I 


12 

14 

1 

1 

~9 
6 
3 

22 


68 


1 
1 
1 


8 
1 
1 


8 


2 
2 
2 

2 


10 


10 

22 

4 

12 

14 

67 

12 

10 

91 

4 

3 


249 


26 

6 

7 

9 

40 

1 

4 

20 

40 

30 

22 

36 


260 


10 

2 

2 

17 

264 

2 

29 

66 

26 


408 


17 
70 
77 

6 

81 

69 

127 

4 
76 

M6 


638 
188 

174 
74 
148 
204 
149 
121 
578 
30 
106 


2311 


73 
31 
18 
23 
60 
43 
65 
18 
39 
126 
181 
18 


763 


4 

48 

29 

199 


11 

43 

143 

50 


760 


42 
66 

207 
56 

682 

434 
66 
37 

230 

1309 


48 
13 
34 
30 
20 
46 
7 
19 
72 

21 


308 


13 
4 

1 

26 
18 
10 
IS 

Q 

8 
24 
31 

2 
34 


186 


16 

7 

17 

26 

~3 
9 
3 


81 


18 
16 
68 

8 
119 

1 
33 

3 
71 

"sn 


188 
36 

41 
88 

22 

136 

14 

15 

207 

3 

36 


678 


36 

87 
7 
9 

31 
7 

41 
6 

19 

76 
890 

23 

47 


617 


4 

7 
9 

33 

661 

9 

2 

60 
7 


682 


66 

71 

469 

31 

1,168 

8,036 

56 

36 

617 

4,527 


lax 


Total 

number  of 

CertiflcatM 

of  saooewf ul 

Primary 
Vaoolnatlon  at 

ALL  AOB8 

receiYod 

during  each 

of  tho  calendar 

yean 
1900  and  190L 


AIT.  A,  No  2. 

Digest  o( 
YaoolnatloQ 
Omcen* 
Betumi,  1900. 


i9oa 


190L 


8*6 
2*6 
6-1 
7*7 
2*9 
8*1 
1*3 
2'9 
6*6 
0*7 
4*8 


4*6 


6*6 
7*8 
4*4 

9*2 

9*1 

3*6 

10*4 

2*8 

4*9 

8*4 

25*0 

15*9 

9*9 


10*4 


7*0 
6*2 
9-9 
2*8 
28*6 
6*9 
0*9 
3*3 
1*9 


10*8 


18*8 
10*8 
84*8 
6*5 
87*6 
69*4 
13-9 
11*8 
36*9 

83*1 


4311 

1300 
1334 

961 
1310 
1386 
1363 
1,066 
3325 

368 
1.063 


18386 


816 
407 
147 
880 
1327 
444 
405 
284 
448 


796 
139 
749 


7383 


40 
466 
184 

1392 
934 
120 
460 

1.427 
483 


6.706 


600 

648 

1.404 


8.607 
438 
864 


7.906 


4,111 

1388 

1319 

808 

1466 
1318 
1,478 
1,081 
3307 
344 
1.084 


17368 


843 

878 
149 
310 
817 


460 
851 


940 


107 
936 


6366 


36 

445 

197 

1,431 

1318 

188 

436 

1,498 

428 


6338 


567 
1378 

601 
8381 

796 


231 

1385 


8387 


11870 


C  $ 


Dlfettol 
Vscclnotiim 


Axminrtot 
Bunntaple 
Bldelard  .. 
CredltoD  .. 
Devonport 
Biut  StDoebanie 

HoDlton 
KfoRiibiidae 
Kevtan  Alibat   •  • 
OkebamptoD 
PlymonA..        ,. 
riymptoa  St.  Hnry 
Sdutb  UoltOD      . . 

Thomas.  Si.        .'. 
Tiverton    .. 
Torrlngtoa 
Totnej 


Wnrehiim  and  Piirbeck 

Weymouth 
Wlmbonie    ind   Crou- 


DullDgtoo 

Dnrham 

Buliigtoii 

OaMbsad 

B&rllepaal 
HoDsbtoD-lc-HprttiB    , 


veflold.. 


it 


BnruRNs,  I90a 


0? 

PQ 


Bfllericay 

Bnintree 

Chelmsford 

Colchester 

Danmow  .. 

Eppiag     .. 

HklsteMl   .. 

Lezdea  and  Winstree 

Maldon     .. 

Oogar 

Oneit 

Rochford  .. 

Bopilord   . .        . . 

^mva  Walden 

Teodrin^.. 

Wert  Ham 


GLOUCESTER. 

Barton  Begis 

Bristol 

Cbelteoham 

Chipping  Sodtmry 

Cireoceeter         •  • 

Dnrsley     .. 

Oloucester 

Newent     .. 

Northlesch 

Rtow-on-tbe-Wold 

Stroud 

Tctbory     .. 

Tewkesbury 

Thombory 

Westbnry-on-Seyern 

Wheatenlmivt    .. 

Winchcomb 


483 
5M 

831 
1001 
376 
719 
366 
SOS 
661 

all 

970 
i;»79 
8.806 

336 

U16 
18^16 


31,160 


BBBSFORD. 

Bromyard 

Hereford  >  •       •  • 
Kineton     .. 
ledoory    .. 
Leominster 

KOBB 

Wedbley    .. 


410 
9.089 

463 
446 

256 

1^ 

171 
178 
835 
144 
362 
414 
681 
136 
216 


16^720 


239 
166 

784 


326 
304 
380 
168 

8/02 


390 
468 
712 
68S 
309 
609 
286 
428 
443 
174 
515 
871 
LO-J? 
285 
886 
10^ 


19,462 


288 
6^6 
601 
321 
379 
163 
529 
163 
140 
141 
320 
100 

84 
326 
289 

69 
146 


9;?74 


801 
130 


278 
258 
318 
137 

2,178 


1 


as 


•i 

a 

a 

0 
O 
33 

a 
o 

3 


Total 

number  of 

Certificates 

Of  successful 

Primary 
Vaccination  at 

ALL  AGES 

received 

during  each 

of  the  calendar 

years 
1900  and  1901. 


1900. 


.1901. 


4 
1 
1 
2 


3  - 
I  - 


1  . 

3  ' 

8  I 

_  I 

53  I 


78- 


1 

18 
1 

~8 

~1 


2 
1 
1 


27 


2 


„  I 


17 
19 
23 
36 
12 
16 
39 
28 
48 

215 
170 

48 
7 

62 
286 


1,066 


15 

S22 

2:15 

17 

11 

52 

330 

16 

10 

20 

24 

82 

45 

267 

211 

60 


45 

33 

50 

102 

24 

50 

25 

24 

28 

18 

105 

160 

308 

33 

137 

2,150 


-I  1.666 


4 

10 
23 

8 

9 
18 
28 

1 


1.634 


16 
14 
73 
23 
31 
85 
82 
12 

216 


3305 


37 
996 
l(i2 

41 

381 
13  , 
160 
12  I 
15 
13 
56 
12 
31 
28 
53 
12 
15 


1 

23 

3 

0 

3 

1 

8 

3 

10 

5 

14 

19 

22 

4 

SO 

466 


619 


31 

306 

6 

13 
6 
1 

36 
6 
3 
2 
8 


5 
21 


444 


6 
1 

15 
2 
4 
2 
3 
1 

88 


26 
42 
24 

28 

40 

9 

15 

32 

14 

99 

156 

493 

7 

100 

6338 


6-6 

111 

3*2 

83*5 

8-2 

5*7 

4-6 

3*6 

7-5 

90 

11-6 

12*7 

18*4 

33 

10*7 

30*8 


414 
444 
763 

626 

347 

C%H 

290 

473 

6J8 

166 

504 

1.031 

2.031 

324 

a51 

11.289 


aMO  I   23*3  20.775 


38 

8331 

2-il 

71 

9 

36 

640 

6 

3 

2 

2W 

7 

154 

14 

67 

13 

4 


8.786 


13 

10 

43 

4 

8 

7 

18 

1 

ll04 


16*8 
29*0 
19'6 
181 

3*4 
10'6 
36*3 

5*4 

8*5 

2*2 
34*9 

4-9 
48*7 

3*9 
10*6 
25*2 

I'O 


6.808 
704 
356 
391 
168 
625 
186 
159 
15H 
346 
115 

32 
373 
255 

75 
lt7 


393 
478 
HIJ 
673 
341 
627 
310 
470 
494 
J99 
973 
i-86 
2,162 
301 
898 
12.7b8 


82377 


363 
0.H61 
688 
4(« 
410 
151 
528 
158 
149 
134 
383 

i>3 
152 
S33 
326 

74 
148 


26*3  i  10306     10.162 


7*5 
6*7 
7*4 
2*3 
3*7 
3*0 
5*4 
1*3 

T2 


216 
168 
630 
335 
315 


362 
156 

2.441 


246 
154 
726 
804 
k9S 
285 
321 
184 

"2377 
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38 


A.rr.  A.  No.  2. 

Olgwt  of 
VMoioatioD 
Offloeni* 
Returns,  1900. 


Total 

number  of 

Oertlfloatee 

of  snooeasf  al 

Primary 
Vaocination  at 

ALL  AOS8 

reoeiyed 

during  each 

of  the  ^endar 


HEBTFOBD. 

Albano,  St. 

Bamet      

Berkbampetead 
Biiihop  Stortf ord 
Bontinsford      •  • 

Hatfield 

Hemel  Hempstead 

Hertford 

Hitchin 

Royston 

Ware         

Watford 

Welwyn 


HUNTINGDON. 

Huntingdon 

Ive%8t 

Neot8,St  .. 


KENT  (EXTBA-MBTRO- 
POLTTAN). 

Aftbford,  East 
Aahrord.  West    .. 

Ulean        

Brid^re      

Bromley 

Oanterbnry 
Oranbrook 
Dartford   .. 

Dover        

Eastry       

Elbam       

Faversham 
Onwesend  and  Milton 
Hollingbonm 

Hoo 

Maidstone 

Mailing 

Med  way 

Milton       

Romney  Mandi . . 
Sevenoaks 

Sheppey 

Btrood       

Tenterden 
Thanetjldeof  .. 
Tonbridgo 


BKTDiuiii,  isoa 


LufOAarsB. 


BuTOw-lD-Fnrna 

BuloD-npon-Irwi 
Bhckburn 


aUngasn 


Oldtum 
Onukirk 

PnMoo 
Pnnwlcb 
BodHUe  .. 
SiUord      .. 

TodmordeD 
Taxtsth  Park 
DliantOD 
WarriiiTtoii 


LEIOBTTEB. 
^br-d»4B'Z(niah 


Bkbr 

HincUey  ,, 
UcKter  .. 
Lon(bhoronsli 
UHerwDrtli 
Kukst  Boaworth 
llukst  Barbonnish 
VtltcMi  Howbnr 


UNOom. 

fipstoa 


Hi 
111 

U 


OsrUfloatn 
oE  ■QccMatnl 


Digest  ol 

VttccfnilioD 

Ofllcen' 

RatnniHlMH. 


46 


JLPP.  A.No.  3. 

Digest  of 
VaocinatloD 
Officers' 
Betams,  1900. 


BBBfi^MBi 


BXTUBNS,  1900. 


LINCOLN-eont. 

Orimsby 

Holbeach 

HoTDCIMtle  •  • 

Lineola 

Loath        

Bleaford 

Spalding 

Spilsby 

Stamford 


MIDDLBSBX 
(EXTBA-METBO- 
POLITAN). 

Brentford  . . 
Edmonton.. 
Hendon  .. 
Staines 
Uzbridge  .. 
WUlesden.. 


MuNMOlJTH. 

Abergavenny 
nedwellty 
Chepstow . . 
Monmoath 
Newport   . . 
Pontypool 


KOBFOLE. 

Aylsham 

Blofleld 

Depwade 

Docking 

Downham 
Erplngham 

Faith,  St. 

Fleg^,  East  and  West . . 

Forehoe 

Freebridgo  Lynn 

Oailtcross 

Henstead 

Bine's  Lynn 

Lodaon  and  Clayerlng 

Mitford  and  Lannditch 

Norwich 

Smallbnrgh 

Swaffham 

Thetford 

WaMngham      •• 

Wayland 

Yarmouth,  Great        •  • 


S,680 
419 
399 

1381 
384 
605 
653 
fiSS 
M4 


1,629 
290 
334 

1349 
539 
463 
333 
491 
336 


13,158 


4378 
9333 
1.333 
9.11 
1.037 
3,560 


31,090 


775 

3,142 

497 

813 

3.663 

1373 


8.863 


3307 
6350 
1,063 
766 
&51 
3317 


14,404 


629 

3,318  ! 

3.T7 

5(16 

3,735 

1398 


10,463       7,443 


423 

379 

613 

446 

470 

66-J 

358 

283 

387 

309 

317 

363 

566< 

313 

563 

3,346 
434 
271 
888 
506 
344 

1378 

13369 


318 
3^3 
417 
363 
406 
401 
263 
336 
201 
337 
181 
218 
79 
371 
456 

1399 
360 
311 
316 
400 
190 

1.127 

8333 


5 
3 


3 
1 


21 


18 

83 

7 

4 

3 

16 


71 


3 
3 

3 
6 


11  1  - 


1 
1 
3 


e 


80 

8 

301 

69 

50 

143 

3 

41 


1,682 


158 

60 

7 

16 

121 


373 


74 

73 

40 

106 

148 

106 


606 


•s 

30 
36 
33 

1 

66 
39 

9 
16 
32 
10 

9 
63 

7 
33 
1363 
22 
13 
36 
60 
13 


1336 


391 

88 
30 


63 
49 
50 
47 
89 


1396 


615 
990 
91 
96 
105 
331 


3,117 


93 

377 

44 

83 

417 

181 


U96 


30 
82 
.% 
37 
38 
49 
42 
31 
30 
31 
14 
16 
74 
29 
56 

461 
33 
25 
34 
38 
30 

160 

1^ 


•8 

a 


a 
o 

s 

o 


130 
7 
7 

30 
7 

10 
5 
3 
3 


349 


384 


147 

8 

9 

66 

64 


894 


4 

1 

5 
6 
1 
31 
4 
3 

"3 
3 
1 

3 

7 
10 


3 
3 
2 


0 


& 


\^* 


Total 

number  of 

Certlflcates 

of  suoceoifal 

Primary 

Vaccination  at 

ALL  AGBS 

reoeivod 

during  each 

of  the  calendar 

years 
1900  and  1901. 


1900. 


333 
4 

30 
75 
17 
34 
32 
7 
5 


no 


49 

507 

173 

33S8 

14 

107 

3 

86 

10 

63 

36 

750 

77 

326 

48 

47 

392 

134 


9 
4 

15 

9 

23 

35 

10 

4 

30 

7 

7 

9 

3n0 

3 

12 

111 

9 

23 

11 

18 

9 

31 


18*1 
2-6 
9*3 
6*0 
3-6 
7-3 
4*9 
1*6 
1-7 


9*1 


11*9 

86*3 

9-1 

9*4 

6*1 

331 


3341  !      19'6 


9*9 

15*1 

11*3 

6*9 

9*8 

13*0 


914  !      11*6 


3*1 
1*8 
3*9 
31 
5*1 
8*2 
3*9 
3*6 

11*3 
3*9 
4*1 
4*0 

68*9 
1*6 
3*4 
8*7 
3*1 
81 
3*4 
3*9 
4*6 
8*0 

~r6 


13iO 
367 

1390 
563 
47'i 
469 
618 
340 


9399 


3313 
6.016 
1314 
795 
914 
2,417 


14369 


516 

3.406 

360 

633 


896 


7361 


381 
286 
472 
401 
394 
423 
263 
274 
171 
853 
830 
327 
76 
293 
606 

1309 
S71 
196 
303 
416 
195 

1358 

9,161 


1901. 


8,060 
334 
483 

13TC 
638 
4.8 
376 
683 
320 


9333 


6AM 
7304 
1324 
87B 
936 
2319 


19318 


688 
3,466 

.%4 

633 
3379 

994 


8,144 


38rt 


380 
337 
430 
476 
338 
876 
813 


807 


1.% 
884 

616 

I3O6 

380 

198 


180 
13S7 

8334 


1- 


Total  DlEeat  of 

imlw  of        VaocluUoD 
Offlcen' 
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APP.  A,  Na  2. 

DlgMt  of 
YaooinaMoii 
Offlcen^ 
Betanii,lMO. 


BUTLAMD. 


Oakham   .. 
Uppingham 


SALOP. 

Atoham 

Bridgnorth 
Church  Stretton 
Oleobnry  Mortimer     .. 

Olan  

Drayton 

EUesmere 

Ludlow 

Madeley 

Newport 

Oswestry 

Rhifnal      

WeUington 

Wem         

Whitchurch 


80MEB8BT. 


Azbridge  .. 
Bath 

Bridgwater 
Chard 
Clatton     .. 
Dnlverton . . 
Frome       . . 
Keynsham 
Langport  .. 
Long  Ashton 
Shepton  Mallet 
Tamiton    .. 
Wellington 
Wells 

WiUiton     .. 
Wincanton 
YeoTil 


SOUTHAMPTON. 


Alresford  .. 

Alton 

Alverstoke 

Andover    . . 

Basingstoke 

Oatherington 

Ohristchnrch 

Droxford  .. 

Fareham  .. 

Fordinghridge 


BXTUBNS,  1000. 


260 
206 


466 


W71 
862 
107 
210 
213 
834 
370 
466 
604 
343 
7S2 
200 
702 
267 
206 


6,663 


063 
1.668 
004 
614 
782 
03 
470 
1,040 
347 
546 
372 
025 
446 
614 
361 
340 
670 


11,043 


167 
400 
823 
361 
661 
66 
1,234 


146 


223 

167 


300 


1,006 
3U 
07 
188 
171 
273 
314 
304 
623 
200 
642 
260 
643 
237 
240 


6.706 


464 
1,131 
401 
520 
662 
83 
344 
607 
270 
378 
283 
767 
361 
316 
276 
273 
406 


7,506 


142 
348 
710 
260 
441 
40 


261 

418 
U6 


§ 
I 
I 


2 
1 


11 


1 
8 
2 

S 

1 

2 
1 

2 


21 


3 
1 

1 

3 


8 
21 


14 

13 
1 
7 

14 
8 
2 

23 
6 
1 
0 
2 

16 
7 
7 


128 


103 
04 
85 
11 

106 
3 
81 
80 
30 
31 
41 
65 
38 
37 
18 
15 
80 


077 


1 
2 

48 

63 
2 

26 
1 
3 

11 


14 
13 


27 


114 
82 
6 
21 
17 
45 
46 
37 
64 
33 
67 
24 
74 
13 
16 


657 


04 
163 
77 
65 
50 
6 
34 
01 
27 
44 
21 
88 
20 
47 
32 
34 
4i 


024 


11 
30 
02 
27 

1 

111 


8 
1 
1 
1 
3 
2 
1 
4 
4 
3 
4 
2 
4 
6 
7 


60 


31 

107 

31 

13 

8 

""2 

12 

1 

0 

4 

7 

6 

21 

12 

6 

16 


285 


4 

3 

8 

12 

2 

1 


3 
6 


8 


5 
1 
2 
7 
6 
8 
6 
7 

15 

17 
2 

87 
6 

14 

181 


170 

186 

218 

16 

42 

1 

17 
801 
8 
83 
21 
16 
12 
03 
13 
21 
23 


1,330 


4 

16 
16 
18 
12 

3 
201 

8 
24 
U 


1*2 
3*4 


18 


3'3 
1*7 
I'O 
1*4 
4-6 
2*4 
2'4 
2-1 
1-6 
6*3 
20 
1-3 
7*7 
3-7 
71 


3*6 


21*1 

17'6 

27*6 

4*6 

6*4 

11 

4*0 

38*7 

2'6 

16'8 

6'7 

2*6 

3*8 

22*2 

71 
7-0 

6*8 


14*6 


2*5 
4*7 
2*2 
7*4 
4*3 
5*4 
18*3 
3*6 
6*1 
7*6 


Total 

number  of 

CertlHcates 

of  snooessful 

Primary 
Vaccination  at 

ALLAOBS 

receiTed 

during  each 

of  the  calendar 

years 
1000  and  lOOL 


1000. 


173 


420 


1.184 
336 
U6 
201 
176 
204 
333 
417 
632 
300 
666 
280 
500 
241 
263 


6,006 


601 
1,286 
460 
674 
660 
87 
666 
466 
281 
403 
300 
760 
347 
206 
281 


668 


7,063 


126 

S70 
704 
311 

^ 

881 
264 
418 
116 


lOOL 


202 
170 


331 


U60 
346 
105 
106 
163 
267 
32^ 
448 
631 
303 
670 
283 
728 
230 
235 


6J0O 


521 
1,383 
506 
620 
558 
104 

906 

458 
271 
387 
300 

800 
372 
450 
S37 
247 
487 


7.M4 


160 
322 
707 
288 
448 
60 
806 
201 
466 
145 


43 


aXTURN8»  1900. 


\SM 


Total 

nnmber  of 

Oertifloates 

of  Buooessf  nl 

Primary 

Vaocination  at 

ALL  ▲OBS 

received 

during  each 

of  the  calendar 

years 
1900  and  190L 


1900. 


SOUTHAMPTON— COR  f 

Harttey  Wintney 

Havant 

HoTBley 

KingRclere 

Lymington 
NewForeft 

Petenfleld 

Portemoufh 

Ringirood 

Romsey 

Soathampton     . . 
^ath  Stoneham 
^tockbridge 
Vhitchorch 
Wiifht^Ldeof     .. 
Winchester,  New 


STAFFORD. 

Barton-npon>Trent    . . 

Cannock 

Uheadlo    

Leek         

Liehfleld 

Nevcastlo-ooder-Lyme 

Seifldon 

Stafford 

Stoke-apon-Trent 

^Ume        

Tam  worth 

(iUoxeter 

Wal»ll 

Wert  Bromwich 
WolRtantoa  and  Bnrdem 
Wolverhampton 


SUFFOLK. 

Blythlng 

Bo«mere  and  Claydon . . 
But  81  Edmonds      : 

Cosford 

Hartismere 

Hozne      

Ipswich 

MUdenhaU 

MnUord  aodLoiblngland 

Plouiesgate 

aitbridge 

Samfora 

Stow         

Sodbory 

Thingoe 

Wanjrford 

Woodbridge 


067 

as8 

99 
216 
394 
3ii6 

906 

5^96 

187 


1.761 

2,240 

166 

151 

1,772 

708 


18,949 


663 
229 
90 
197 
940 


2,725 

1,640 

763 

1,312 

1,283 

1.282 

467 

79i 

6331 

506 

747 

999 

4jm 

6,503 
S.787 
6,256 


96,379 


650 
364 
396 
403 
301 


1,800 
234 

1,272 
470 
416 
336 
487 
600 

m 


0340 


266 

43^ 

163 

224 

1396 

1,764 

141 

123 

1,419 

696 


1 
1 


15,693 


1,403 

1376 

646 

),048 

1,083 

1,094 

.388 

633 

4,060 

430 

645 

331 

2,673 

3399 

2330 

3370 


16 
2 

~7 
6 


4 
1 


23398 


683 
289 

290 
963 
260 
354 
784 
214 


46 


1 
4 

1 
7 
1 

1 


19 
8 

"8 
6 
3 

4 

87 

8 

12 

28 

47 

6 

6 

106 

90 


471 


36 

16 

4 

21 


406 
364 

299 
417 
612 
831 
800 
460 


7388 


103 

33 

7 

70 

16 

6 

16 

47 

29 

8 

8 

9 

65 

92 

6 

206 


16 
6 
6 
21 
13 
20 

621 
12 
19 

315 

197 

4 

10 

U6 
59 


1373 


722 


276 

164 

68 

160 

119 

148 

38 

74 


49 
79 
27 
633 
748 
674 
667 


4,700 


1 

1 
1 
1 


1 

4 


10 


16 

14 

39 

5 

1 

2 

860 

""so 

14 

17 

6 

21 

26 

6 

0 

14 


666 


44 
33 


91 

15 


14 

109 

35 

87 
39 
42 
46 
27 
31 
42 


834 


1 

3 

2 

2 

1 

2 

10 

26 

1 

2 

18 

79 

~1 
27 

11 


2U) 


1 

8 

7 

16 

21 

14 

4 

6 

317 

18 

49 

6 

66 

167 

10 

46 


747 


9 

7 

18 

1 

2 

2 

18 

2 

22 

6 

1 

"1 
4 
2 

5 
23 


118 


7 
1 
2 

96 

16 

17 

61 

7 

6 

86 

147 

4 

12 

100 

12 


838 


941 
66 
34 

17 

37 

19 

20 

39 

631 

6 

66 

27 

634 

8381 

274 

1.463 


6314 


6 

20 

22 

8 

7 

9 

416 

4 

144 

18 

6 

2 

6 

IS 

6 

8 

48 


790 


9'9 
3-9 
8*0 
1*9 
9*2 
4*8 
8'8 
1-5 
4'8 
3-7 

6*9 
10*1 
2*6 
8*6 
7*3 
3*2 


6*6 


34*6 
3-8 
6'4 
3*4 
4*6 
2*6 
61 
6*6 

ir4 

3*8 
16*4 

8*0 
16*8 
40*9 

7*6 
28*6 


19*1 


1*4 
7*4 

10*1 
2*2 
SO 
8'9 

24*1 
3*6 

191 
4*8 
1*4 
0*6 
1*3 
2*8 
1*9 
2*2 

11*6 


9-1 


660 
254 

96 
198 


380 
260 

4,422 
164 
270 

1334 

1,774 
130 
134 

1326 
616 


16313 


1343 

1329 

646 

1.163 

1392 

1,139 

411 

661 

4,168 

633 

610 

346 

2366 

2389 

2300 

3363 


84.655 


606 


984 
314 
293 


987 
207 
1353 
456 
960 
307 
440 
630 
329 


514 


7362 


190L 


734 

208 

72 

191 


381 


4366 

179 

213 

1.483 

1347 

122 

139 

1380 

612 


16,416 


1358 

1366 

661 

1,142 

1,049 

1342 

388 

679 

4.148 

460 

662 

341 

3.321 

2,725 

3,032 

3314 


25378 


666 

311 
400 
864 


232 


198 
U08 
401 
343 
206 
429 
496 
381 
840 
611 


7386 
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Digest  of 
▼aooinaliOD 
Offlcen* 
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APP.  A,  ^o.  1 

Digest  of 
Vaodnatlon 
OfflcenT 
Retnma,  1900. 


BXTUBNS,  1900. 

Total 

number  of 

1^ 

It 
1  -^ 

Oertiflcates 

• 

of  niccessfnl 

g 

•g|| 

Prinokary 

3 

Vaccination  at 

1 

1 

1 

©■  s 

. 

2  S's 

ALL  AOS8 

1 

tsii 

1 

^^0 

receiTed 

Anrifta  titLt*h 

1  * 

1 

9 

til 

■3      a 

of  the  calendar 

, 

1 

OD 

31 

1 

1 

years 
1900  and  190L 

1 

1 

1 

eOo 

1 

1 

1 

P& 

1900. 

1901. 

A 

3 

a 

»- 

S 

► 

n 

0 

RURBET  (EZTBA- 

• 

HBTROPOLITAN). 

Obertsey 

075 

780 

2 

— 

13 

76 

12 

92 

10-7 

773 

885 

GroTdon    

Dorking 

4.717 

2,888 

18 

— 

70 

471 

130 

1096 

28-1 

H^- 

^i^ 

377 

285 

— 

— 

56 

28 

4 

9 

3-4 

81 1 

2H7 

Epsom      

US4 

062 

1 

— 

32 

106 

26 

218 

18*8 

IfiSS 

1.(131 

Famham 

1.436 

1,197 

12 

^ 

14 

139 

6 

67 

5*1 

1,257 

1.435 

Godstone 

603 

465 

2 

^ 

0 

44 

U 

61 

12'2 

438 

666 

Gulldrord 

1,476 

1.137 

3 

.. 

100 

125 

29 

73 

6'9 

^•9^5 

1346 

Hambledon 

480 

417 

3 

1— 

10 

37 

•-^ 

13 

2*7 

41(6 

418 

Kingston 

8,448 

2,641 

17 

~ 

79 

805 

67 

336 

11-7 

*^ 

3.860 

Relsate 

Richmond 

041 

608 

1 

— 

124 

68 

7 

48 

5*3 

782 

780 

1,060 

931 

— 

— 

8 

89 

8 

295 

29 

31 

H35 

1,062 

16/05 

123a 

54 

524 

1,482 

2.139 

14*5 

12,346 

16336 

SUSSEX. 

Battie        > 

568 

410 

1 

_ 

63 

40 

4 

60 

9'6 

607 

515 

Brighton   .. 

2.482 

^•IS 

5 

— 

69 

301 

60 

265 

12-7 

1,T73 

1397 

Chichester 

•       363 

220 

— 

~ 

5 

20 

8 

14 

6*5 

257 

220 

Cnckfield  .. 

637 

455 

3 

— 

12 

40 

13 

14 

5-0 

512 

475 

EaHtboume 

1,087 

323 

>— 

— 

268 

94 

48 

864 

87-4 

367 

625 

Eaist  Qrinstead  . 

1       423 

268 

.. 

— 

47 

28 

85 

57 

ai'6 

236 

331 

RaKt  Preston 

!       840 

662 

4 

>. 

83 

73 

24 

44 

81 

755 

734 

Hailsham  .. 

!       405 

240 

^ 

— 

104 

27 

6 

29 

8*4 

283 

.tio 

Hastings   .. 

1.280 

913 

2 

— 

147 

109 

11 

98 

8'5 

985 

890 

Horsham  .. 

675 

526 

m^mm 

^ 

29 

63 

4 

58 

8*4 

486 

616 

Lewes 

493 

229 

^^m 

— 

150 

43 

7 

62 

14'0 

160          414 

Midhorst  .. 

306 

268 

.^ 

— 

4 

19 

6 

11 

6*6 

806* 

264 

Newhaven 

283 

175 

— 

— 

77 

17 

5 

9 

4'9 

187 

157 

Petworth  .. 

190 

177 

.. 

— 

3 

15 

.— 

4 

20 

178 

190 

Bye 

246 

199 

.. 

_ 

25 

14 

1 

7 

3*8 

329 

'Hr> 

Steyning   .. 

i     1.604 

1,329 

— 

— 

48 

132 

29 

166 

10*9 

1.408 

Ir'iW 

Thakeham 

160 

138 

3 

— 

2 

9 

3 

4 

4*4 

161 

149 

Tioehurat  .. 

340 

206 

1 

>. 

38 

23 

3 

IB 

63 

282 

308 

Uckfleld    .. 

564 

320 

_ 

>. 

144 

48 

14 

43 

lO'l 

835 

333 

Westbonme 

161 

138 

— 

.. 

^ 

9 

1 

8 

2*7 

140 

151 

Westhampnett  . 

1       431 

'    380 

19 

— 

4 

84 

6 
276 

7 

3-0 

386 

405 

13.429 

9,419 

1,262 

1054 

1^ 

11-7 

10,018 

10300 

WARWICK. 

Alcester 

515 

428 

1 

__ 

83 

47 

__^ 

6 

1*2 

490 

438 

Aston        

10464 

^•SZ 

62 

— 

40 

1,482 

180 

1.354 

]3'2 

•«1 

8.010 

Atherstone 

669 

282 

— 

~- 

29 

78 

84 

166 

34*0 

296 

220 

Birmingham     .. 

JiS 

^^l 

27 

^ 

29 

1,368 

68 

U99 

15*4 

5,790 

5386 

Coventry 

Foleshill 

2,207 

1,216 

a 

— 

178 

237 

5 

569 

260 

903 

1378 

583 

446 

.— 

— 

58 

67 

1 

12 

2*2 

523 

521 

Meriden 

243 

181 

.~ 

— 

12 

23 

1 

26 

U'l 

3C6 

218 

Nuneaton 

939 

498 

1 

_ 

168 

124 

— 

168 

17-4 

395 

642 

Rugby       

847 

262 

— 

_ 

80 

94 

19 

452 

66-6 

289 

S24 

SolihnU 

^•S! 

996 

4 

~. 

16 

110 

2 

161 

12*6 

1,098 

1378 

Sontbam 

263 

189 

— 

_ 

88 

19 

5 

11 

6*1 

297 

164 

Btm  tf ord-on-Avon     . . 

449 

368 

1 

— 

22 

44 

8 

16 

5*8 

479 

960 

Warwick 

14»7 

922 

— 

— 

54 

102 

17 
280 

42 

6*2 

990 

967 

27,672 

18.775 

96 

1 

— 

702 

8.740 

4,077 

15*7 

10.037 

18.004 

, 

, 

f 

i 

45 


SXTUBNB,  1900. 


WESnCOBLAND. 

Eastward 

Kendal 

Westward 


WILTS. 


Ameabtuy. . 

Bndford-on-ATon 

OUne 


Chippenham 

CricUHde  and  Wootton 

BaMett. 
Devizes     .. 
Malmeabory 
Karlborooffh 
Mere         .. 
Pcwsey     .. 
%liabary  .. 
BwinUon     and     High> 

vorth. 

Tisbury 

Trowbridgo  and  Melk- 

shasL 
Warminster 
westbnry   and   Whor- 

weltodown. 
Wilton       


W0B0B8TBR. 

Bronugrove 
Droitwich 
Dq^     .. 
Bvaham  .. 
Kidderminster   .. 
King's  Norton     .. 
^ley    .. 
renhors  .. 
BOipston-aQ-Stonr 
Stoorbridge 
Tenbory   , .        , , 

Upton-on-Sevem 
Worcester 


YORK,  Sast  BmiNO, 
BaTerley 


BridHngtoL 

iwfflSd  ..    :: 

Bowden   .. 
Kint^stenHnpon-HoIl 
Jatrinston 
focklington       .. 
Jcnlcoates 

Ywk        ..       .. 


318 
MS 

in 


l,4fi8 


16S 
231 
304 
572 
288 

480 

aos 

186 
118 
296 

847 

1.7B7 

177 
421 

26$ 


222 


8^663 


924 
470 

6,666 
600 
998 

5.287 
342 
324 
381 

3^ 
181 
516 

U74 


19340 


668 

511 
468 
33S 

%628 
181 
364 

6^ 
221 

2^ 

13,483 


844 

837 
186 


IM7 


133 

104 
112 


163 

287 
203 
163 
97 
246 
426 
800 

146 
115 

213 
153 

167 


3.769 


774 

412 

4364 


849 

3.648 

284 

282 

206 
2317 
153 
417 
837 


15328 


626 
390 
386 

277 

1.486 

156 


4,408 
187 

10,069 


1 
1 


18 

"l 

22 

1 

1 

2 

14 

"l 

1 


63 


8 
1 
8 

To 

1 

I9 

1 

12 


36 

14 

4 


53 


20 
17 
24 
74 
74 

160 

29 

3 

6 

26 
123 
660 

1 
54 

17 
13 

87 


1338 


4 

86 

134 

28 

88 

9 

7 
45 
29 

1 

30 
10 


446 


24 

20 

24 

4 

22 
7 
9 

40 

40 

loo 


a 


28 
78 
12 


113 


16 
22 
12 
38 

19 

30 
18 
14 
8 
13 
48 
120 

10 
26 

20 
20 

14 


443 


83 
35 

671 
30 
96 

587 
33 
23 
36 

347 
15 
46 

140 


2a42 


78 
50 
46 
46 

366 
12 
39 

740 
30 

299 

1J06 


4 
7 
8 

14 


1 

9 

"10 

11 
10 

5 

2 

25 

37 


1 
2 


140 


15 

I4 
3 
5 

66 
2 
1 
2 

28 
7 

11 
121 


334 


2 
6 
2 
2 

82 

5 
30 

"» 

U8 


7 

12 

5 


24 


3 

78 

47 

198 

18 

32 

43 

3 

7 

8 

25 

140 

18 
199 

5 
61 

2 


877 


24 
19 

373 

8 

21 

908 
13 
10 
10 
63 
6 
11 

165 


1326 


28 
38 

13 

4 

713 

5 

5 

817 

3 

_171 


3*5 
2*0 
4'2 


2*6 


2'5 
35*3 
27*5 
3i'6 

9*8 

8*8 
17-6 

1-6 
10*2 

3*4 

7*7 
10*1 

10*7 
63*4 

2*0 
21*8 

1*8 


16*5 


4*2 
4*0 
8*0 
2*2 
2*6 

18*3 
4*4 
3*4 
3*3 
2*0 
6*6 
4*3 

22*4 


9*9 


4*3 
8*6 
3*3 
1*8 
28*3 
2*8 
2*8 
6*2 
1*4 
8*2 

10*5 


Total 

number  of 

Oertlflcatea 

of  toooeaifal 

Primary 

Vaccination  at 

▲LL  AOB8    * 

received 

dnrinseach 

of  the  calendar 

yean 
1900  and  1901. 


▲FP.A,Ma2 

Dlgerto? 
Vaoolnalion 
OflBcera* 
Retnmi,1900. 


1900. 


190L 


265 
901 
182 


1348 


129 
112 
151 
332 
211 

283 

227 
172 
102 
281 
453 
833 

159 
126 

235 
223 


4,143 


788 

«ll 

4377 

343 


3366 
323 
294 


2,653 
149 
414 
839 


16319 


587 
456 

426 
326 

1.468 
147 
823 

4337 
IBS 

2,011 

10,734 


837 
167 

1376 


147 

93 

96 

281 

215 

334 
350 
151 
106 
247 
444 
979 

168 
82 

263 
136 

168 


4,132 


872 

445 

4,491 


868 

430s 

367 


277 
2,761 
156 
600 
936 

16^ 


601 
861 


271 

1,766 

186 


4368 

2^41 

10,791 


46 


APT.  A,  No.  1 

Digeiit  of 
Vaccination 
Officer^ 
Rotnrns.  1900l 


^ 

BNTDBNa,  1900. 

Total 

Iff 

fonted 
poet- 
is. 

nomberof 
Oertlflcatee 

• 

d 

of  Buocenfnl 
Primary 

S 

5  •? 

Vaccination  at 

t 

1 

^88 

PS 

11^ 

1 

^  9^^ 

ALL  AOBS 
received 

d 

^ 

j 

sal 
ill 

daring  each 

> 
i 

1 

1 

tk 

of  the  calendar 

years 
1900  and  1901. 

1 

V 

OQ 

9 

1 

fl 

PQ 

OQ 

1 

§ 

ill 

1 

► 

1 

OhiU 
for 

poi 

1900. 

1901. 

TOBK.  NOSTH  BIDING 

\, 

Aysgarth 

108 

01 

_ 

_ 

^ 

IS 

'-i. 

4 

3-7 

91 

78 

Bedale       

188 

166 

3 

-~ 

7 

11 

1 

2 

1'6 

168 

193 

Raslnirwold 

ao6 

161 

— 

— 

1 

15 

10 

19 

141 

167 

180 

QnUborooffh 

1.4S0 

1,072 

0 

— 

41 

144 

16 

152 

11*7 

1.091 

970 

Helmaley 

Kirkby  Moorelde 

lis 

96 

— 

— 

2 

10 

8 

4 

6'3 

86 

132 

122 

99 

1 

— 

7 

10 

8 

3 

4*1 

99 

67 

Leybom 

190 

112 

— 

— 

3 

14 

_ 

1 

0*8 

127 

119 

Malton      

529 

428 

1 

— 

83 

48 

3 

16 

8'6 

491 

458 

Middlesbrongh  .. 

5,183 

3,627 

15 

— 

36 

788 

167 

492 

12-9 

^ZS 

^Pi 

Northallerton     .. 

273 

233 

— 

— 

18 

19 

3 

6 

2*9 

265 

248 

Pickering 

309 

244 

1 

^ 

8 

36 

8 

IS 

6'8 

263 

231 

Reeth        

52 

47 

-~ 

^ 

1 

3 

1 

— 

1*9 

66 

38 

Richmond 

276 

237 

— 

— 

2 

18 

6 

13 

6*9 

283 

275 

Scarborough 

i;882 

614 

8 

— 

351 

162 

8 

840 

18*9 

004 

460 

Btokesley 

260 

225 

— 

— 

2 

21 

1 

11 

4*6 

203 

197 

Thirak       

388 

279 

— 

— 

7 

30 

4 

8 

87 

307 

277 

Whitby 

673 

484 

2 

— 

16 

63 

8 

U 

S3 

409 

694 

IIJS06 

8^23 

32 

— 

529 

1394 

888 

994 

10*9 

8,448 

8.123 

YORK,  WEST  BIDING. 

Bamsley 

4^81 

3303 

24 

_ 

24 

629 

87 

864 

7'2 

3305 

3367 

Bierley,  North  .. 

3,088 

2306 

12 

— 

116 

290 

61 

414 

161 

8363 

2.410 

Bradford 

6,685 

3306 

14 

— 

281 

604 

98 

830 

16'8 

4JJU6 

3376 

Bramley 

2351 

1391 

19 

— 

76 

251 

28 

86 

4*8 

1311 

13>~)3 

Dewsbnry 

1357 

1316 

4 

— 

438 

606 

38 

1366 

88'9 

1,170 

1332 

Doncaster 

2,891 

2315 

11 

— 

160 

377 

30 

98 

4'8 

2^18 

2344 

Ecclesall  Bierlow 

6,401 

4,265 

63 

— 

45 

6S0 

61 

317 

6-8 

4306 

4304 

Goole        

846 

711 

S 

«• 

3 

83 

4 

48 

5*4 

748 

765 

Halifax 

4,363 

842 

6 

— 

28 

613 

— 

2366 

681 

1364 

758 

Hemsworth 

870 

704 

1 

^^ 

7 

97 

4 

57 

70 

760 

789 

Holbeck 

1.168 

874 

7 

— • 

23 

166 

29 

68 

8*4 

918 

843 

Hnddersfleld 

4,071 

3388 

30 

— 

166 

819 

87 

144 

4*4 

3321 

3.190 

Hnnslet 

2,732 

2^23 

16 

— 

66 

361 

30 

136 

61 

2.172 

2.167 

Keighley 

1331 

474 

8 

— . 

981 

206 

1 

167 

9*2 

481 

566 

Knaresborongh . . 

1,034 

634 

— 

— 

71 

126 

87 

126 

20'6 

706 

6M 

Leeds        

7387 

6341 

35 

— 

138 

956 

142 

776 

12*1 

5336 

6.48e 

Onsebnm,  Oreat 

231 

187 

— 

— 

6 

31 

2 

6 

3*5 

196 

200 

Pateley  Bridge  .. 

201 

160 

— 

— 

4 

10 

1 

27 

13-9 

270 

230 

Penistone 

464 

380 

— 

— 

9 

40 

12 

13 

6'6 

389 

417 

Pontefract 

2«5S 

2,054 

7 

— 

48 

320 

22 

118 

6*4 

1398 

2354 

Bipon       

363 

310 

— 

— 

10 

31 

3 

10 

S'S 

298 

287 

Botherham 

4,098 

3,461 

21 

— 

31 

466 

16 

126 

3'4 

8,486 

3390 

Saddle  worth 

303 

246 

— 

— 

96 

27 

4 

20 

61 

264 

249 

Sedbergh 

76 

66 

— 

_ 

•» 

7 

2 

1 

3*9 

76 

56 

Selby        

464 

410 

— 

— 

6 

30 

2 

8 

2*2 

456 

S90 

Settle        

341 

276 

— 

— 

81 

20 

4 

11 

4*4 

835 

314 

Sheffield 

8,164 

6302 

69 

— i 

66 

1336 

46 

458 

6*2 

6364 

6.473 

Skipton 

TadoaHter 

U47 

482 

1 

m^ 

862 

110 

15 

187 

17'6 

713 

560 

948 

808 

6 

_ 

9 

93 

1 

31 

3*4 

807 

829 

Thome      

445 

316 

— 

_ 

24 

42 

19 

44 

14*2 

296 

428 

Wakefield 

3316 

3327 

9 

^ 

65 

386 

25 

104 

3-6 

8,019 

8,199 

Wetherby 

346 

288 

— 

— 

9 

43 

2 

3 

1*4 

345 

343 

Wharfedale 

1396 

1,092 

3 

>~ 

44 

118 

17 

121 

9*9 

1;.'3S 

1.889 

Wortley 

1,651 

1302 

2 
345 



15 
3,423 

206 

13 
871 

111 

7*5 

1340 

1J260 

78^966 

66316 

9,167 

9343 

68366 

1   67380 

1 

1 

1 

47 


APP.  A,  Nl.  2. 

BJBTUBira.  1900. 

T6tal 
number  of 

Digest  of 

Vaeeination 

i§i2 

It, 

Oertifloatea 

OfBoen^ 

• 

1 

1^1 

^  a  fi 

of  aaooeatfol 

Betiima.190a 

S 

5« 

Vaodnatlon  at 

1 

a 

s;Sl 

ALL  AOS8 

1 

ret 
con 
>  been 

• 

9 

1 

bildreo  not  finally  i 
for    (including    cat 
poned),  per  cent  of  1 

receiYed 

during  each 

of  the  calendar 

1 

1 

1 

11! 

g 

1 

-a 

years 
1900  and  1901. 

1 

I 

1 

Ill 

S 

§ 

1 

1900. 

190L 

« 

QQ 

•9 

SiQ 

» 

> 

m 

5 

ANOLBSET. 

H^yhead!!       !!        '.! 

SSI 

280 

1 

^_ 

.. 

88 

2 

6 

2*2 

296 

287 

682 

466 

1 

— 

— 

68 

7 

16 

4'S 

888 

400 

868 

730 

— 

— 

86 

9 

21 

3-6 

678 

747 

BERCKNOCK. 

Brecknock 

891 

844 

» 

^ 

1 

82 

4 

10 

8*6 

871 

860 

BuUth       

221 

187 

— 

— 

2 

16 

7 

9 

7*2 

181 

218 

Crickhowell 

680 

604 

-~ 

— 

7 

49 

4 

26 

4*2 

711 

467 

Hay 

908 

152 

— 



18 

21 

4 

18 

8*4 

196 

160 

1,604 

1.287 

28 

118 

19 

67 

6*1 

1,468 

U86 

OASDIGAN. 

218 

174 

^ 

— 

1 

26 

4 

8 

6*6 

212 

184 

Aberystwith 

464 

vn 

— 

— 

6 

48 

8 

16 

6*1 

898 

488 

C^Fdigu 

808 

270 

-i* 

— 

7 

26 

1 

6 

2*8 

880 

816 

Umpeter 

209 

184 

•~ 

— 

— 

20 

1 

4 

2*4 

188 

201 

l^e^kTon  ..       ..        .. 

177 

164 

— 

— 

— 

18 

1 

4 

2*8 

162 

129 

1^V2 

U69 

— 

14 

137 

15 

87 

8*8 

1316 

1317 

CABMABTHBN. 

Cannftrthen 

816 

724 

_ 

^ 

2 

81 

6 

4 

1*1 

710 

780 

UaadiloFawr    .. 

750 

666 

~- 

-~ 

— 

80 

2 

8 

0*7 

W 

646 

Uaodovery 

219 

190 

— 

— 

— 

27 

2 

— 

0*9 

116 

128 

Uanelly 

1304 

1,688 

— 

— 

4 

169 

28 

20 

37 

1,784 

1,481 

Newcastle-in-Rmlyn  .. 

417 

862 

— 

'    '  1 

2 

36 

7 

11 

4*3 

899 

807 

4^ 

8,534 

8 

392 

44 

88 

2*0 

8»783 

8387 

CABNAHVON. 

Bangor  and  Beaumaris 

«7 

869 

2 

.. 

3 

107 

^^ 

6 

0*6 

968 

864 

^^amanron 

1.170 

1,017 

— 

— 

3 

129 

11 

10 

1*8 

1.468 

1,001 

Conway 

Pwllheli 

848 

703 

_ 

— 

7 

109 

7 

28 

8*5 

747 

768 

444 

886 

— 

— 

1 

43 

2 

18 

8*4 

471 

454 

8,449 

2,078 

2 

14 

888 

20 

62 

2-1 

8328 

8373 

DENBIGH. 

Uannrrt 

848 

288 

„_ 

^_ 

_ 

43 

6 

11 

4*9 

802 

286 

Bpthin 

288 

288 

.. 

— . 

^ 

24 

2 

4 

2*8 

284 

227 

Wrexhaai 

2,490 

3438 

8 
8 

— 

8 

288 

21 

67 

8*1 

2380 

1396 

sao7 

2^060 

8 

885 

29 

72 

8-8 

2386 

2306 

48 


APP.  A,  No.  S. 

Digest  of 
VacolnatloD 
Oflicen* 
Betorna,  1000 


BsrUBKB,  1900. 


a 

I 


0 

m 


m 

§ 

1 


> 

O 


s 


OD 


i 


9 

I 


a 


(S 


It 


s  > 


3 


Total 

number  of 

Oertiflcates 

of  taccensfnl 

Primary 

Vaodnation  at 

ALL  Aom 

received 

during  i^ach 

of  the  calendar 

yean* 
1000  and  1901. 


1900.  I    190L 


PUNT. 


Aaaph,  St . 
fla  warden 
Holywell  . 


OLAMOBOAN. 

Bridgend  and  Oowbridge 

Oardiir 

Oower 

MerthyrTydfll 

Neath 

Pontardawe 

Pontypridd 

Swansea    . . 


MEBIONETD. 

Bala  

Corwen 

Dolgelly 

Pestiniog 


MONTQOMBBT. 

Forden      

LlanfyUin 

Machynlleth 
Newtown  and  Llanidloes 


PBMBBOKE. 

Haverfordwesi  •• 
Narberth  ..  •• 
Pembroke  •• 


•• 


BADNOB* 


Knighton  .. 
Bhayader  •• 


•• 


560 
1,179 


2,466 


7;)06 
S38 
4,960 
2,443 
038 
7.679 
3^86 


99.877 


129 
406 
336 
830 


1.683 


427 
900 

670 


1.619 


866 

896 
819 


2,060 


316 
948 


680 

618 
1.014 


2.112 


U 
5.540 

2  9 
3/78 
2.017 

821 
5J587 
2.884 


22.084 


96 
841 
390 
570 


14»9 


315 


219 
461 


1.875 


870 
714 


1,783 


220 
97 

"aiV 


3 
3 
1 


4 

19 


8 
3 


40 


2 

1 


8 
144 

1 

29 
16 

3 
30 
21 


262 


2 

I 
I 


5 
I 


9 


1 
1 


2 


13 
1 


14 


75 

4 

62 

6 

113 

96 

289 

36 

1 

193 
679 
34 
674 
364 
101 
1.033 
402 


w.3KRf 


13 
44 
26 
94 


177 


83 

31 
31 
62 


167 


108 
94 
67 


194 


84 

84 


68 


187  ; 
16  ' 

2 

143 

63 

6 
109 

5 


601 


12 

10 

2 

6 


80 


6 
3 
4 

10 


10 


7 
1 


8 


00 


906 
12 

380 

93 

7 


271 


3311 


4 

12 

•    6 
150 


172 


3 
2 

6 
44 


66 


62 
2 

21 


76 


41 

124 


166 


4'2 
2*6 
4*4 


3-9 


496 
1J21 


2.169 


12'0 
]2'6 
41 
9-6 
6*4 
1*4 
13-0 
7'7 


10*6 


1.467 
6,991 

276 
.1^66 
U»12 

839 
6.728 
2,792 


22,961 


12*4 
6*4 
2*6 

19*0 


91 
802 

en 


12-0       1.416 


■  I 


2'6 
1*2 
3*8 
9*6 


4*8 


7*2 
0*5 
4*4 


4*8 


16*2 
60*4 


90"7 


317 


243 
437 


833 

841 
2J0OS 


103 


341 


S67 

468 

1.038 

2.DT3 


1.713 
6,816 

313 
3.766 
2.049 

821 
6,136 
3.376 


23,880 


133 
366 

284 
537 


U19 


305 
383 

240 
441 


1.369 


787 
379 
734 


1,900 


140 

70 


210 
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ANALYSIS    OP    VACCINATION    OFFICERS'    RETURNS, 


1893-1900. 


tl870 


50 


A.PP  A,  No.3 

Lnalysis  of 
^aoclnatioii 
)ffloers* 
letnniR,  1803- 
900. 


Number 

of 

Birtht 

in 

1900. 


KNOLAND  AND  WALES 


927^ 


Ditto  rezoluding  MetropoU-  i  79RJ75 
tan  Unions).  ' 


Mbiropoutan  Uxions 

oountie-s. 
England : 
Bedford 

Berks 

Buokingham 
Cambridge  .. 
Ohester 
Cornwall     .. 
Cumberland 

Derby 

Devon 
Dorset 
Durham 


131^7 


Gloucester 

Hereford 

Hertford      

Huntingdon 

Kent(eztra-metropolitan) 

Lancaster 

Leicester 

Lincoln        

Middlesex  (extra-metro- 
politan). 
Monmouth 


Norfolk 
Northampton 
Northumberland  .. 


4.3M 

&^ 

21,646 

7.709 

7.461 

14^ 

16/Ke 

4,684 

41,669 

81469 

16,7M 

2j6S2 

U69 
as.668 
lS4/)«0 
12331 
13.166 
21^ 
10,463 
12,209 
9,492 
19.278 


No. 

Ai^TALTsis  of  Vaccination 


Perobntaobs  of  Bibths 


Oertiflcates 

of 

'Suocessful  Vaooination." 

(1) 


1883-97. 


67*7 
681 
65-4 


l.^'S 
789 
61*8 
811 
82' 1 
63*5 
72*3 
62*2 
81*4 
76*6 
70-2 
69*9 
66*3 
82*6 
70*6 
86'3 
77'2 
66'4 
9*2 
63*1 
72*7 
73*3 
58*4 
26*7 
72*8 


1896.       1899. 


1900. 


61*0 
63-2 
53*8 


66*4 
67*7 
.t8*8 


68*7 
69*9 
61*7 


14-9 
64'4 
60*0 
74*9 
80*1 
62*8 
67*4 
451 
72*0 
70*9 


.^1 
63*0 
66*0 
77*2 
81*0 
70*3 
71*6 


66*6 
6i'9 
80*3 
83*3 
76*3 
740 


51*3    I    61'0 


74*8 
78*0 


63*9    I    68*2 
63*0    '    61*2 


431 
76*0 
62*9 
82*7 
71*9 
62*1 
9*6 
54*6  > 
59*2 
66*9 
64*3 
21*4 
62*8 


68*7 
80*8 
731 
82*1 
75*9 
69*2 
19*0 
65*2 
C66 
09*7 
68*6 
33*5 
68*7 


79'4 
78Ti 
70*1 
62*4 
iio'S 
83*1 
74*6 
82*3 
78*4 
71*9 
221 
67*4 
08*3 
71*1 
67*9 
34*2 
69*6 


Certificates 

of 

"  Conscientious 

Objection." 


1898. 


51 

5*8 
1*4 


16*4 

2*7 
13*1 

5*4 

1*5 

1*4 

4*4 

31 

1*4 

I 

13*9    I 

2*9    I 

3*2 

10*2    I 
I 
•J*3 

6*9 

3*0 

3*7 

6*9 
28*4 
16*7 

1*5 

3*6 
18*4 
33*3 

2*2 


(2) 


1890. 


190a 


3*6 
4*0 
1*0 


4*3 
4*8 
1*0 


18-1        20*2 

3-8    '      S'9 

15*5    I    18*6 


4*6 
1*3 
2*3 
55 

3*6    ! 

■ 

1*6    I 

3*4 

2*8    I 

30 

6*9 

2*4 

5*2 

4'4 

4*2 

3*6 
15*3 
111 

1*6 

4*3 
12*6 
12*9 

2*4 


4*9 
1*2 
3*2 
;V6 
3*5 
2*2 
4*7 
3*1 
3*4 
9*4 
3*4 
6*9 
6*1 
4*6 
3*9 
21*9 
12*8 
1*8 
6*8 
150 
16*9 
3*2 


•  In  the  Returns  for  the  years  1898-97  the  Number  of  CerUflcates  of  Conscientious  Obiection 
finally  accounted  for."  but  allowance  has  been  made  for  these  in  the  **  Total  Unvaccinateo?' 
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3. 

Opfiobbs'  Rbtubns,  1893-1900. 


[X  HBSPBOnVK  TBA.B& 

Children  not  finally 
accounted  for. 

Total  Unvaocinated. 

(») 

(CoL  2  +  OoL  3.) 

• 
18»-87. 

180& 

1809. 

1900. 

• 
1803-97. 

1896. 

1899. 

1900. 

1 

aO'S     1    21'5        17*2 

16*0 

21*0 

1 

26*6 

t 

20*8 

19*9 

ENGLAND  AND  WALES. 

W*7 
23-9 

19*8 

33*0 

1 

15'4 
27*7 

13*9 
25*8 

20*5 
23*9 

26*4 
34*4 

1 

19*4    ' 
28*7 

18*7 
26*8 

Ditto  (ezdnding  Metropoli- 
tan Unionn). 
MBTBOPOLITAN  UNIO^S. 

1 

1 
1 

Counties. 

1 
1 

1 

1 

ENGLAND: 

TO-8         54-5    '    88*4 

39*4 

73*6 

70-9        54-5    i 

69*6 

Bedford. 

12-2 

23-1    .    22*9 

21*2 

12*3 

24*8        28*5 

251 

Berks. 

271         17"1 

10*5 

8*4 

28*9 

30*2        26*0    , 

27*0 

Buckingham. 

9*5 

12-7 

8*6 

8*2 

9*8 

15*1    ;    13*0 

11*1 

Cambridge. 

6*6 

5*9 

6*4 

4*8 

8*7 

7*4    1      6*7 

6*8 

Chester. 

25*2 

22*7 

16*5 

10*4 

26'4 

241 

17*8 

13*6 

Cornwall. 

170 

17'4        12*8 

10*2 

17*6 

21*8    !    18*3 

1 

15*7 

Cumberland. 

36*8 

88*7 

32*1 

331 

361 

41*8 

35'7 

36*8 

Derby. 

9*0 

18*0 

11*8 

8*7 

91 

17*4        U'i 

10*9 

Devon. 

15'5 

8*2 

11*7 

9*5 

15*6 

221    j    151 

14'2 

Dorset 

172 

18*6 

14*8 

13*8 

17*5 

21-5        17*6 

16*9 

Durham. 

20*3 

33*3 

241 

23*3 

206 

36*5 

27*1 

26*7 

Essex. 

31*3 

36*4 

27*5 

26*3 

32'6 

46-6 

34*4 

34*7 

Gloucester, 

8*8 

121 

7*6 

5*2 

8*7 

14*4 

10-0 

8*6 

Hereford. 

20*3 

21*8 

12'6 

101 

21*2 

27*7 

17*8 

17*0 

Hertford.  . 

80 

5*9 

4*3 

31 

6-0 

8*9 

8-7 

8*2 

Huntingdon. 

1 

13*1 

13*7 

8*8 

7*6 

13*4 

17*4 

13*0 

12*2 

Eent(extra-motropoli  tan ). 

20*4 

18*8 

12*7 

11*4 

21*7 

23*7 

16*2 

1 

15*3 

Lancaster. 

72*0 

47'6 

50*8 

42*7 

75-6 

75-9        65-9 

84*6 

Leicester. 

22*4         15*1 

1 

10*9 

9*1 

24*8 

31*8        22*0 

21*9 

Lincoln. 

18*4         28*8 
15*6         18*8 

20*8 
12*4 

19*6 
11*6 

18-5 
16*0 

30*1        22*2 
23*2        16-7 

21*4 
17*3 

Middlesex   (extra-metro- 
politan). 
Monmouth. 

272     .    13*9 

7*1 

6*5 

30*0 

32*3 

19*6 

21*5 

Norfolk. 

SB'4     '    33*0 

41*9 

39*8 

62'8 

66*3 

64-8 

56*7 

Northampton. 

15*1     '    21*0 

1 

14*7 

15*0 

16*3 

23*2 

171 

18*2 

Norkhumberhind. 

received  in  respect  of  tiu 

i  obUdp 

Dnbom  ii 

1 1867  hae  pot  l)< 

^n  inch 

ided  in  the  Percentages  *'  Not 
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APP.  A.No.  3. 

Analygis  of 
Vaccination 
Offlcera' 
RetursB,  189^ 
1900. 


Bnoland— conl. 

Nottingham 

Oxford         

Bntland       

Salop 

Somerset 

Southampton 

Stafford 

Suffolk         

Surrey  (extra-metropoli- 
tan). 
Sussex 

Warwick 

Westmorland 

Wilts 

Woroester 

York,  B.  Biding    .. 

York,  N.  Biding    .. 

York.  W.  Biding   .. 


Wales  : 
Anglesey 
Brecknock 
Cardigan 
Carmarthen 
Gamaryon 
Denbigh 
FUnt   .. 
Glamorgan 
Merioneth 
Montgomery 
Pembroke 
Badnor 


Number 

of 
Births 

In 
1900. 


18,196 
4,40S 

tfe 

8|O08 
11^ 
18.949 
M379 

9340 
18336 
13,429 
37373 

1,463 

8363 
19340 
13,463 
11306 
78,986 


863 
1304 
1363 
4306 
3,449 
3,107 
2,466 
29377 
1,683 
1319 
3.080 

663 


Pbrcbmtagbs  op  Bibths 


Oertifloates 

of 

"Suooesiful  Vaooinatlon.'* 

(1) 


1893-97. 


58'6 
71*7 
86*6 
80'1 
68*2 
81-4 
02'6 
77-0 
71*7 
70*8 
87'6 
879 
69*2 
77'8 
76  3 
78*4 
66'6 


86'4 
79*6 
83'4 
86*0 
81*9 
84*2 
82*2 
82*3 
82*6 
86*1 
82*8 
60*6 


1806. 


45*0 
09*7 
84*1 
79*3 
62*6 
76*2 
66*6 
680 
63*3 
64*9 
61*3 
86*7 
43*0 
72*4 
70*6 
71*9 
63*2 


87*2 
74*3 
83*7 
860 
77*1 
82*2 
82'4 
771 
60*9 
84*8 
79*6 
68*9 


1899. 


64*6 
74*6 
86*1 
81*9 
66*3 
78*9 
65*6 
76*6 
66*8 
66*4 
64*6 
83*6 
67*3 
74*4 
76*6 
73*6 
09*0 


86*1 
75*1 
84*8 
84*7 
82*8 
84*6 
84*6 
72*6 
79*4 
84*1 
83*4 
63*6 


190a 


67*8 
74*1 
86*6 
86*6 
68*0 
82*9 
66*7 
7b*8 
73*3 
70*1 
67*8 
86*8 
87*4 
76*7 
74*9 
71*8 
70*4 


86*8 
86*6 
86*1 
88*0 
88*2 
86*6 
80*0 
77*2 
77*2 
84*9 
86*7 
66*8 


Oertiflcates 

of 

**  Oonsoientioiis 

Objection.'* 

(2) 


1806. 


13*0 
11*3 
3*3 
1*4 
6*7 
2*7 
3*1 
6*3 
2*8 
6*8 
2*1 
2*7 
18*7 
2*3 
4*6 
6*4 
6*1 


0*9 

ri 

0*9 
0*2 
0*2 
0*4 
0*2 
0*6 
0*3 
0*6 
0*2 
0*8 


1899. 


7*0 
10*1 
6*6 
1*3 
8*1 
2*6 
1*8 
4*7 
8*1 
7*0 
1*8 
3*6 
140 
1*9 
1*0 
8*7 
8*6 


0*1 
1*6 
1*2 

0*3 
0*6 
0*2 
0*1 
0*8 
0*4 
0*2 
0*3 
2'2 


1900. 


9*0 
11*9 
6*4 
1*9 
8*9 
2*6 
2*0 
6*1 
3*1 
9*4 
2*6 
3*6 
20*8 
2*8 
1*6 
4*7 
4*8 


1*6 
1*0 
0*2 
0*4 
0*3 
0*1 
0*9 
0*2 
0*6 
01 
2*6 


•  In  the  Betums  for  the  years  1893-97  the  Number  of  Certificates  of  Conscientious  Objection 
finally  iMicounted  for,"  but  allowance  has  been  made  for  these  in  the  **  Total  Unvaodaated,'* 
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Childrsn  not  fliuiUy 
aeocmiited  for. 

Total  Unvaoeiiiated. 

(8) 

(OoL8  +  CoL3.) 

• 

ues-«r. 

i8oa 

18B9. 

1000. 

1808-67. 

180a 

1890. 

1900. 

OaajsrnwB—eont. 

• 

1 

EvmJiVD—eont, 

88*3 

37*8 

33*4 

19*6 

30*7 

40*8 

80*4 

28*6 

Nottingham. 

17-8 

111 

6*7 

6*6 

19*4 

83-4 

16*8 

18*4 

Oxford. 

5*8 

8*7 

1*3 

1*8 

6*6 

70 

6*7 

8'2 

Bntland. 

10*7 

9*4 

7*0 

3*6 

11*0 

10*8 

8*3 

5*4 

Salop. 

n'8 

31*3 

15*1 

14*6 

32*7 

38*0 

33*3 

23*6 

Bomenet. 

9*6 

13*3 

73 

6*6 

9*6 

14*9 

9*9 

81 

Soathampton. 

28*8 

3S'0 

18*3 

19*1 

34*1 

39*1 

30*0 

21*  1 

Stafford. 

13*8 

16*4 

9*7 

91 

13*7 

31-7 

14*4 

16*2 

Suffolk. 

19*6 
19*5 

34*6 
18*8 

30*6 
16*1 

14*6 
11*7 

19*9 
20-2 

27'3 
25*1 

23*6 
33*1 

17-8 

2ri 

Surrey    (eztra-motropoll- 

tan). 
Sussex. 

19*3 

32*5 

18*8 

16*7 

19'8 

34*6 

30*6 

18*3 

Warwick. 

3*9 

8*7 

8*6 

3*6 

4*0 

6*4 

7*2 

6*3 

Westmorland. 

30*3 

80*0 

18*6 

16*5 

83'2 

48*7 

88*6 

36*8 

WUtfc 

11*4 

14'3 

U'6 

9*9 

11*6 

16*5 

13*6 

13*8 

Worcester. 

19*1 

130 

10*8 

10*5 

12*6 

16*6 

11*8 

13*0 

York,  E.  Biding. 

13*8 

100 

9*7 

10*9 

12*4 

16*4 

13*4 

15*6 

York,  N.  Biding 

20*6 

18*6 

14*3 

13*3 

31*2 

33*6 

17*9 

17*5 

York,  W.  Biding. 
WALES: 

4*7 

60 

3*1 

3*6 

4*7 

6*9 

8*2 

8*6 

Angle«y. 

10*1 

16*8 

121 

6*1 

10*2 

17*9 

13*6 

6*6 

Brecknock. 

•*6 

6*3 

3*1 

3*8 

6'6 

6*3 

4*3 

4*8 

Cardigan. 

3*8 

80 

21 

2*0 

3*9 

33 

2*4 

2*3 

Carmarthen. 

6*9 

10*8 

4*3 

21 

6*9 

10*6 

4*8 

3*6 

Oamarvon. 

4*9 

5*7 

8*8 

3*3 

4*9 

61 

4*0 

8*6 

Denbigh. 

8*3 

0*4 

4*7 

3*9 

8*8 

6*6 

4*8 

4*0 

Flint. 

6*1 

10*3 

11*8 

10*6 

6*1 

10*9 

12*1 

11*5 

Glamorgan. 

6*3 

18*6 

8*1 

13*0 

6'3 

18*8 

8*5 

13*3 

Merioneth. 

5*0 

6*1 

5*3 

4*8 

5*0 

6*7 

6*6 

6*4 

Montgomery. 

6*8 

10*0 

6*2 

4*8 

6*9 

10*3 

6*6 

4*9 

Pembroke. 

38*1 

33*8 

27*6 

80*7 

88*8 

831 

29*8 

83*8 

Badnor. 

1 
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Analysis  of 
Vacotnation 
Officers* 
Betums,  1883- 
1900. 


reeelved  in  reepeciof  the  children  bom  in  1897  has  not  been  included  in  the  Percentages  **Not 
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AFP.  A,  Ko.  3. 

Analyfis  of 
VnccinatioD 
Offlcera' 
Returns,  180S- 
1900. 


tSmdidmmm 


METROPOLITAN 
UNIONS. 


Number 

of 

Births 

In 

1900. 


PESCBNTAQB8  OF  BiBTHS 


CerUflcatefl 

of 

**  Successful  VaccinatioiL' 

(1) 


189.<Mr7. 


1898. 


1899. 


1900. 


Oertiflcates 

of 

**  Conscientious 

Objection.** 

(2) 


IIM). 


1899. 


1900. 


Bethnal  Qreen 

Camberwell       

Chelsea 

Fulham 

George,  St.,  Hanover  Square 
George,  St.,  in  the  East 
Gil#Si  St.,  and  St  George 

Greenwich         

Hackney 

Hammersmith 

HampHtead 
Holbom    ., 

iMlington 

Kensington        

I^ambetb 

Lowisham  

London,  City  of 

Marylebone        

Mile  End  Old  Town    . . 

Olave.St 

Poddington        

Pancras,  St 

Poplar       

Shoreditch         

Southwark         

Stepney 

Strand       

Wandsworth  and  Clapham.. 

Westminster      

VVhitechapel      

Woolwich 


4,025 
7,261 
2,264 
4,562 
2361 
2,178 
1,025 
5,690 
7,200 

1,633 
4,557 
9,316 
3,594 
9,203 
3323 

403 
4306 
4308 
4,459 
2303 
6,474 
5.i'67 
4,015 
7,012 
1362 

364 
10386 

665 
2,920 
3363 


131,647 


19'2 
62*6 
77'fl 
79*9. 
84*9 
68*4 
69*0 
81-9 
300 

t 
81 '9 
69-7 
69*9 
78-7 
63*7 
712 
769 
74  4 
33*2 
67-7 
80'8 
74*2 
66*8 
43-1 
88'0 
54*4 
72-6 
70*3 
71*3 
85*8 
86*3 


65*4 


20'2 
481 
713 
73*6 
792 
56*4 
66*3 
70-2 
37*1 

74  9 

I 

74*7    . 

I 

437    i 

57-2    I 

74*7    ' 

571 

60*9 

63*2 

72*2 

201 

56'9 

74*9 

51*7 

21'8 

173 

53"6 

37*6 

618 

56'3 

74-5 

792 

777 


53*8 


38'5 
60*1 
74*1 
73*3 
79*1 
53*4 
68*5 
72*8 
48*4 
76*7 
78'5 
54*9 
69-0 
78*2 
61*8 
667 
70*9 
68*2 
18*6 
62*6 
73*9 
50*3 
36*6 
327 
547 
387 
64*3 
627 
767 
75*4 
80*6 


58*7 


38*2 

0*2 

66*2 

1*2 

741 

1*6 

75*7 

21 

82*2 

2*8 

68*6 

0*3 

59*0 

0*8 

75-0 

2*0 

46'8 

11 

80-5 

1*8 

81-5 

1*8 

807 

0*7 

04-2 

1*1 

80*3 

1*5 

681 

1-5 

66-7 

27 

72*2 

7*5 

72*4 

0*6 

20*8 

0'6 

64*8 

1*3 

75*6 

2*6 

561 

1-5 

361 

0*2 

320 

0*4 

58*2 

0*9 

411 

0*5 

70*9 

1*4 

63*6 

1*8 

79*4 

1*8 

78*0 

11 

82*3 

4*4 

61*7 

1*4 

0*4 
11 
1*1 
1*4 
1*0 
01 
0*7 
1*1 
0*9 
1*8 
2*0 
I'O 
10 
0*9 
1*2 
2*0 
2*3 
07 
0*6 
07 
1*3 
0*9 
0*6 
0*2 
0*7 
0*3    I 

1*7 
1*1 

0*4 
2*0 


1*0 


0*4 
10 
1*3 
1*4 
1*2 

0*2 
1*2 
1*0 
1*2 
2*3 
0*6 
1*3 
11 
1*2 
2*2 
2*0 
0*4 
0*3 
0*5 
11 
I'O 
0*5 
0*2 
1*0 
0*2 
0*8 
17 
1*2 
0*3 
2*4 


1*0 


*  In  the  Returns  for  the  years  1893-97  the  Number  of  Certifleates  of  Conscientious  Objection 
Annlly  accounted  for,"  but  allowance  has  been  made  for  these  in  the  "  Total  UnvaciMnated.*' 
t  This  Union  was  constituted  on  26th  March,  1899.   It  previously  formed  part  of  Fulham. 


00 


EK  RX8PB0TITE  T 

'BAB& 

ot  final] 
3d  for. 

> 

y 

Children  n 
accounts 

(3] 

Total  Unvaooinated. 
(OoL2  +  C:k>L3.) 

METROPOLITAN 
UNIONS. 

• 
18BS-87. 

1 
U96.       1899. 

1 

1900. 

188M7. 

1886. 

1899. 

1900. 

68'3 

88*8        47*8 

48*8 

68*2 

67*0 

48*2 

49*2 

Betbnal  Green. 

a7'3 

40*0    '    28*6 

22*0 

27*3 

41*2 

39*7 

33*0 

Oamberwell. 

130 

15*8        13*8 

14*7 

12*  I 

17*3 

14*9 

18*0 

Chelsea. 

8*9 

13*3        11*2 

12*3 

8*9 

15*4 

12*8 

13*7 

Fulham. 

5*3 

8*3    '      8*0 

6*9 

6*3 

11*1 

9*0 

7*1 

George,  8t.,flanover  Square. 

21*2 

34*3        34*9 

SS*5 

21*3 

34*6 

S6'0 

33*5 

George,  St,  in  the  East 

19-8 

31*7        32*3 

33*4 

1^8 

32*6 

33*0 

33*6 

G  iles,  St,  and  St  George. 

7*7 

15*2        13*1 

1 

12*6 

7*7 

17*2 

14*2 

13*8 

Greenwich. 

81*5 

47*9 

37*7 

39*4 

61*6 

49*0 

38*6 

40*4 

Hackney. 

t 

12*0 

9*9 

7*9 

t 

13*8 

11*7 

9*1 

Hammersmith. 

8'2 

13*6         8*3 

8*7 

8*3 

15*4 

10*3 

iro 

Hampetead. 

19*3 

43*1    j    30*8 

279 

19*3 

43-8 

31*8 

28*6 

Holbom. 

19*U 

30*11 

38'2 

24*9 

19*  U 

311 

29*2 

28*2 

Islington. 

111 

12*0 

9-6 

8*1 

111 

13*5 

10*2 

9*2 

Kensington. 

24*7 

281 

24*0 

19*4 

24*7 

30*6 

26*2 

20*6 

Lambeth. 

191 

261 

20*8 

18*6 

191 

27*8 

22*8 

20*7 

131 

17*9 

16-0 

12*2 

13*3 

26*4 

18*3 

14*2 

London,  City  of. 

16-3 

17*4 

30'2 

17*3 

16*3 

18*0 

20'9 

17*7 

Marylebone. 

871 

88'3 

89*4 

67*7 

571 

68*9 

69*9 

68*0 

MiTe  End  Old  Town. 

214 

31*2 

22*9 

21*3 

21*4 

32*6 

33*6 

21*8 

Olave,  8t 

9*6 

12*2    1    13*3 

12*4 

9*6 

14*7 

14*6 

13*6 

Faddington. 

18*3 

35*2        361 

31*9 

16*3 

36*7 

36*1 

82*9 

Pancras,  St 

31-4 

83*4    >    49*6 

48*5 

31*4 

63'6 

60*1 

49*0 

Poplar. 

430 

68*4    ,    62*2 

52*8 

43*9 

68*8 

62*4 

63*0 

Shoreditch. 

19*4 

31*7        29*6 

26*6 

19*4 

32*8 

30*3 

276 

Sonthwark. 

34'3 

48*1    ,    48*6 

44*4 

34*2 

48*6 

46*9 

44*6 

Stepney. 

16*4 

23*8 

19*7 

18*4 

15*4 

25*2 

19*7 

19*2 

Strand. 

19-U 

30*4 

23*4 

21*3 

19*  1 

.12*2 

25*1 

33*0 

WandHworth  and  Clapham. 

19*9 

15*8        13*7 

1 

11*0 

19*9 

17*4 

14*8 

13*2 

Wtrstmlnster. 

B-7 

10*7 

141 

12*8 

5*7 

11*8 

14'5 

13*1 

WhitechapeL 

4*2 

5*8 

8*3 

6*1 

4*3 

10*2 

8*3 

7*5 

Woolwich. 

23*9 

i 

83*0 

37*7 

26*8 

23*9 

34*4 

28*7 

36*8 

Af».  A.  No.  3. 

Aaalvdi  of 
VaoQinatlon 
Ofloers* 
Betnras,  1898 
1900. 


reectred  in  respect  of  the  children  bom  in  1867  has  not  been  included  in  the  FweeBtages  "  Not 
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App.  a,no:b/ 

■ 

PBBaBNTAOBB  OF  BIBTB8 

Analvsis  of 
Vaccination 

1 

Offloera' 
Betanu«  180ft- 

1 

Number 

Certifloates 

Oertifloates 
of 

1900. 

, 

of 
Births 

"Snooessful  Vaooinatton.** 

"  OonsoientioQs 
Objection.*' 

in 
1900. 

(1) 

» 

(2) 

1898-87. 

1898. 

1899. 

1900. 

im. 

1890. 

1900. 

BEDFORD. 

AmpthiU 

Bedford 

621 

46*3 

32*2 

61*2 

58*0 

84*7 

U'O 

11*7 

1^ 

20'0 

16*9 

21*4 

17*5 

16*8 

1*7 

1*1 

Biggleswade      

Lnghton  Bttzsard 

740 

12*6 

27*2 

70*2 

66*7 

1*8 

17*4 

22*6 

414 

4*2 

30*7 

53*1 

45*4 

69*3 

28*3 

87*4 

Luton        

1399 

2*3 

2*3 

7*9 

7*4 

6*8 

88'S 

Sl'O 

4300 

15*3 

14*9 

38*1 

80*1 

16*4 

18*1 

X*2 

BERK& 

• 

Abingdon 

Bradfleld 

401 

89*5 

86*8 

82*7 

83*5 

1*6 

2*8         2*7 

414 

88*9 

8:^*4 

76*2 

80*0 

3*6 

61         5*3 

Rasthampstead 

333 

84*9 

84*8 

86*4 

86*7 

1*6    ;     2*2    '      1*8 

Faringdon 

334 

78*1 

771 

76*1 

76*6 

1*7    ,     1*2    !     5-4 

Hunfferford  and  Ramsbury .. 
Maidenhead       

353 

90*3 

86*8 

86'9 

88*9 

2*3    !     0*9 

8*1 

564 

76-4 

68*7 

70*0 

72*7 

11*2 

13*3 

13*6 

Newbury 

433 

83*5 

82*4 

817 

83'H 

2*1 

3*6 

5*6 

Beading 

1386 

64*4 

22*6 

20*4 

24*7 

1*5    i      .M*3    i      1-5    1 

WaUingford       

291 

89'5 

83*1 

86*3 

88*U 

2*9 

2*2 

2*4 

Wantage 

873 

84*7 

81*5 

«i-8 

84*2 

40 

2*6 

2*4 

Windsor 

877 

821 

74*9 

77*6 

81*1 

2*0    ■     2*7 

2*7 

Wokingham       

409 

80*3 

73*7 

70*4 

80*2 

1*0 

1*5 

4*6 

6366 

78*9 

64*4 

!    63*0 

65*6 

2*7 

3*6 

3*9 

BUOl^INOHAM. 

Amenfaam 

515 

42*4 

84*0 

59*0 

66'3 

22*3 

17*9 

241 

Aylesbury 

664 

88*7 

83*0 

80*1 

76*  M 

4*6 

7*2 

13'4 

Bndkingham      

260 

76*4 

67*9 

72*7 

67*3 

w'4 

13*6 

23*8 

Eton          

862 

83*8 

77*6 

78*9 

80*1 

2*8 

2*3 

2*7 

Newport  Fagnell 

Wlnsiow 

1        701 

681 

62*5 

67*4 

64*1) 

22*5        22*7 

33*7 

166 

21*5 

28*0 

63*0 

53*0 

62*3        31*6 

35*5 

Wycombe 

>      1301 

43*7 

51*3 

"oiro"" 

40*7 

,    54*3 

8'8 

21*6 

23*8 

4350 

61*8 

65*0 

64*9 

131 

15*5 

18*6 

CAMBRIDGE. 

. 

Cambridge 

923 

72*0 

58'2 

67*7 

76*7 

4*4 

3*2 

3*0 

Oaxton  and  Arrlngton 

180 

90*8 

89*2 

8L'3 

84*4 

2*7 

9*6 

8*3 

Ohesterton         

783 

80*7 

78*6 

840 

87*6 

1*6 

3*9 

2*7 

Ely 

494 

77*3 

76*0 

78*7 

81*2 

3*7 

7*4 

9*3 

Linton       

234 

86*5 

78*5 

82*3 

86*5 

— 

1-6 

1*3 

Newmarket       

cno 

84*0 

770 

74*3 

79*4 

1*4 

3*7 

2-7 

North  Witchford 

445 

88*3 

86*0 

81*0 

T7*6 

5'2 

9*9 

10*6 

Whittlesey         

204 

89*1 

82*6 

81*2 

730 

0*6 

1*2 

15*2 

Wisbech 

891 

80*5 

71*7 

77*2 

78*8 

0*8 

2*6 

3*4 

5,0.'2 

811 

74*9 

77*2 

80*8 

2*4 

4*5 

4'9 

1 

*  In  the  Betnms  for  the  yearx  1893-07  the  Number  of  Oertifloates  of  Oonscientious  ObiootioB 
llltally  accounted  for,**  but  allowance  has  been  made  for  these  in  the  **  Total  nnTaocinated,** 


w 


IN  BBSPBCTIVB  Y£AR& 


Children  not  finally 
aooounted  for. 


(8) 


S4-1 
W'l 
75*  I 

81'7 


1806. 


70-6 


3*1 
4'S 
81 

13-0 
31 

W7 
78 

23*7 
3*2 
74 

lO'O 

12'7 


13*2 


46'1 
4*6 

14'3 
81 
W8 
W8 
44'4 


27-1 


16*8 
3*2 
11*0 
14*8 
61 
6*8 
2*7 
2*2 
8*4 


9*6 


1809. 


looa 


Total  Unvaooinatad. 


(Ool.2  +  GoL3.)1 


• 
1898-07. 


34*0 
63*4 
80'2 
7*4 
74*6 


54*6 


4*6 
8*7 
40 

11*3 
2*8 
9*8 
6*9 

80*6 
4*9 
5'9 

13*1 

16*9 


22*1 


36*6 
60 

14*0 
9*8 
40 
6*7 

27*9 


171 


26*6 
3*6 

U*9 
9*7 

11*3 

10*9 
1*0 
6*9. 

14*9 


12*7 


18*7 

62*9 

4*0 

7*7 

43*4 


36*4 


11*1 

71*0 

3*9 

7*2 

48*9 


6*7 
8*9 
4*6 

10*0 
3*3 
8*2 
61 

68*0 
41 
4*7 

no 

18*2 


28*9 


13*9 
3*6 
60 
8*6 
3*6 
71 

19*2 


10*6 


16*3 
2*9 
4*3 
4*5 
8*3 

12*6 
2*3 
7*3 
9*U 


8*6 


39*4 


6*6 
7*7 
3*6 
8*7 
1*1 
6*2 
3*6 
68*8 
3*1 
6*3 
8*7 
6*4 


21*2 


11*7 
2*9 
3*1 
8*2 
3*7 
1*8 

13*9 


8*4 


10*9 
2*2 
2*9 
2*3 
8*6 
81 
3*0 
3*4 
7*2 


6*2 


40*6 
66*8 
76*1 
84*9 
83*7 


73*6 


31 
4*5 
8*3 

13*9 
31 

16*6 
8*0 

3^-7 
3*3 
7*7 

100 

13*7 


13*3 


40*1 
4*5 
147 
8*3 
33*3 
60'6 
46*9 


38*9 


17*3 
3*3 
11*3 
14*4 
61 
6*8 
3*7 
3*3 
8*4 


9*6 


1898. 


1809. 


68*7 
70*2 
61*0 
66*6 
80*4 


70*9 


6*1 
13*2 

6*6 
130 

61 
20*6 

90 
011 

7*8 

0*9 
151 
17*9 


34*8 


67*9 
10*6 
33*4 
13*6 
27*4 
69*0 
36*7 


80*3 


6'a 

13*5 
13*4 
11'3 
12*3 
6*3 
6*4 
15*7 


15*1 


1900. 


APF.  a.  No.  8. 

Analytis  of 
Vaodnatioii 
Offloen* 
Bsfenni,  1803- 
1000. 


81*6 
04*6 
31*4 
36*0 
76*7 


64'6 


8*5 
15*0 

0*8 
11*2 

4*3 
30*5 

0*6 
66*3 

6*3 

7*3 
13*7 
19*7 


36*6 


31*8 
10*7 
18*6 
10*8 
36*3 
38*6 
40*8 


36*0 


18*4 
13*5 

8*2 
11*9 

9'9 
16*3 
13*3 

8*5 
11*6 


13*0 


83*8 
78*1 
36*6 
44'6 
79*0 


69*6 


8*3 
13*0 

6*4 
14*1 

4*3 
19*8 

90 
61*3 

5'6 

8*6 
11*4 
11*0 


25*1 


36*8 
16*3 
28*9 
10*0 
26*4 
37*3 
37*7 


27*0 


13*9 
IU'6 

6*6 
11*5 

0*8 
10*8 
12*6 
18*6 
10*6 


HI 


BEDFORD. 

AmpthUL 
Bedford. 
BiffgloBwade. 
Lelghton  Buzzard. 
Luton. 


BEBK& 

Abingdon. 

Bradfleld. 

Easthampetead. 

Faringdon. 

Hungerford  and  Ramebury. 

Maidennead. 

Newbury. 

Beading. 

WalUngford. 

Wantage. 

Windsor. 

Wokingham. 


BUOEINGHAH. 

Ameraham. 

Ayleebury. 

Buckingham, 

Eton. 

Newport  Pagnell. 

WiDSlOW. 

Wycombe. 


OAMBBIDGE. 

Cambridge. 

Cazton  and  Arrlngton. 

Ohesterton. 

Ely. 

Linton. 

Newmarket. 

North  Witchford. 

Whittleeey. 

Wisbech. 


t9otkv9d  in  iwpeot  of  the  children  born  in  1887  has  not  been  included  in  the  Percentages  **  Not 
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APP.  A,  No.  S. 

Analysie  of 
Vnccinstion 
Offlcera' 
Returns,  1803- 
190). 


Number 

of 

Births 

in 

1900. 


PXROXMTAOB8  OF  BlBTHS 


Certificates 

of 

**  Successful  Vaccination." 

(1) 


1893-07.  '    1898. 


1899. 


1900. 


Certificates 

of 

'OonsdentiouB 

Objection." 

(2) 


1898. 


1809. 


1900. 


0HB8TEB. 

Birkenhead 

Bnoklow  .. 

Chester 

Congleton 

Macclesfield 

Nantwich.. 

Northwich 

Runcorn    . . 

Stockport . . 

Tarvln 

Wirral 


CORNWALL. 


Austell,  St. 
Bodmin     . . 
Oamelford 
Columb  Major,  St. 
Falmouth . . 
Oermans,  St. 
Helston 
lAunceston 
Liskeard    . . 
Penzance  .. 
Redruth    .. 
Stratton    . . 
Truro 


CUMBERLAND. 

Alston- with-GarrigiU. . 

Bootle       

Brampton 

Carlisle 

Cockermouth     . . 

Longtown 

Penrith 

Whitehaven 

Wiifton      


DERBY. 

Ashbourne         

Bakevell 

Belper       

Chapel-en-le-Frith     . . 

Chesterfield       

Derby        ..         .        •• 

Glossop 

Hayfield 

Shardlow 


•  In  the  Returns  for  the  years  1893-97  the  Number  of  Certificates  of  Conscientious  Objection 
finally  accounted  for,"  but  allowance  has  been  made  for  these  in  the  **  Total  Unvaccinated.* 
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"      App.  a,  Ko.  :< 

IN  BSSPBOnVB  YXABB. 

Analysis  of 

1 

Vaccination 

Ofilcers' 

Children  not  finally 
aooounted  for. 

Total  Unvaccinated. 

Returns,  1893- 
1900. 

(8) 

(Ool.  2  +  OoL  8.) 

• 
188M7. 

1 

1898.  .    1899. 

1900. 

• 
1803-97. 

1898. 

1898. 

1900. 

OHBSTBa 

2'S 

3*7 

3-6 

3*6 

2*3 

3*9 

3*6 

3*8 

Birkenhead. 

3-6 

3*4 

3*1 

2*6 

3*5 

4*2 

4*6 

3*7 

Biicklow. 

4'2 

8*2 

5*9 

51 

4*2 

8*6 

6*6 

5*4 

Chester. 

73 

11*5 

10*  1 

7*7 

7*4 

13*3 

11*2 

9*1 

Congleton. 

4*9 

3*5         3*1 

2*9 

4*9 

5*0 

4-2 

3*9 

Macolesfleld. 

8*8 

10*6    !     90 

81 

8'9 

13*6 

12*8 

111 

Nantwich. 

1*7 

1*4    t      1*0 

1*2 

1*7 

2*0 

1*7 

1*9 

Northwich. 

9*2 

2*6 

2*3 

2*9 

9*2 

3*4 

3*5 

3*7 

Buncom. 

13*9 

9*3 

9'8 

6*6 

14-5 

13'2 

121 

8*8 

Stockport 

11 

3*4 

2*9 

0*7 

ri 

3*9 

3*7 

1*7 

Tarvin. 

73 

5*4 

4'6 

4*8 

7*3 

5*5 

6*0 

61 

Wirral. 

CORNWALL. 

6*6 

5*9 

6-4 

4-6 

6*7 

7-4 

6-7 

6'8 

• 

16*9 

11*0 

8*0 

5-5 

17*0 

12*6 

10*4 

8*5 

Amtell.  St. 

82 

12*3    1      8*0 

7*3 

8*2 

13*5 

8*9 

8*7 

Bodmin. 

10*9 

8*2    ,      4*1 

4*4 

11*1 

9*7 

7*7 

8*3 

Camellord. 

22*8 

17*9        12*0 

9*2 

22*9 

18*2    1    14*1 

11*6 

Oolnmb  Major,  St 

784 

698        31'2 

91 

79*3 

73*9    .    36*5 

16*6 

Falmouth. 

47 

6*2         4*2 

3*5 

4-7 

6*4    I      4*4 

3*7 

Germans,  St. 

13*6 

19*7    ;    17*2 

10*4 

13*6 

19*9 

19*7 

11*2 

Helston. 

6*9 

4*2         2*9 

2'3 

6*7 

9*9 

71 

12*0 

Launceston. 

15*0 

18*4          94 

4'9 

16*4 

20*6 

14*2 

121 

Liiikeard. 

171 

18'3        10*5 

8*4 

17*2 

18*6 

11*4 

10*9 

Penzance. 

37*0 

400        29*9 

25*0 

37*0 

40*4 

30*9 

28*7 

Redruth. 

10*9 

20*9 

23*3 

1    15*9 

10*9 

20*9 

23*3 

15'9 

Stratton. 

441 

18*4 

21*9 

9*9 

44'4 

21*0 

26*6 

14*3 

Truro. 

CUMBERLAND. 

25*2 

22*7 

15*5 

10*4 

25*4 

24*1 

17*8 

13*6 

7*0 

1*6 

6*8 

7*0 

7*3 

19*7 

24'6 

24*6 

Alston-wlth-Oarriglll. 

97 

11*8         5*5 

5*2 

10*0 

14*  1 

5*9 

5-7 

Bootle. 

14*2 

20*7    .    16*2 

9*9 

14*3 

21*2    '    19*0 

11*1 

Brampton. 
Carlisle. 

65 

6*6         3'4 

2*8 

6*5 

6'9         4*6 

3-8 

45*2 

47*0        35*2 

28*5 

46'9 

66'4        48'2 

41*3 

Cockermouth. 

6*2 

•      7*7         8-6 

5-9 

6*2 

7*7 

7'7 

72 

Lonfftown. 

4*2 

2*3    1      1*6 

0*9 

4*7 

10*2 

6*0 

6*4 

Penrith. 

5*6 

1      4*4          31 

3*3 

5*7 

7*0 

6*1 

6*6 

Whitehaven. 

4*0 

5*2         3*2 

1*9 

1 

4*3 

8*4 

6-5 

6*9 

Wlgton. 

DERBY. 

170 

17-4 

128 

10*2 

176 

21*8 

18*3 

16*7 

1 

1 

lOB 

20*7 

17*0 

'    13*3 

10-7 

'    22*3 

19*8 

16*6 

Ashbourne. 

14*0 

15*1    ,     8*7 

10*3 

14*3 

,    18'9 

15*5 

18*6 

Bakewell. 

18'2 

25' 1 

20-9 

24*8 

19*9 

'    33*5 

26'3 

28'5 

Belper. 

111 

11*8 

8*7 

5*5 

11*2 

'    141 

lO'O 

6*2 

Chapel-en-le-Frith. 

28*6 

37*9    1    28*3 

27*5 

28*6 

381        30*2 

29'2 

Chesterfield. 

73*6 

08*4 

66*7 

I    69*4 

73*6 

1    89-6        07'9 

71*4 

Derby. 

51*2 

4.r2 

12*9 

,    13*9 

51*2 

46*0        33*2 

33*9 

Ulossop. 
Hayfleld. 

13*3 

16*0 

10*1 

11*2 

13*4 

16*0    1    11*3 

12*4 

37*7 

39*9 
38*7 

32*9 

1 

35*9 

88*9 

;    47*9 

87*0 

39*9 

Shardlow. 

36'6 

321 

:    33*1 

i 

36'1 

'    41*8 

35*7 

36'6 

1 

received  in  respect  of  ihe  children  bom  in  1897  has  not  been  included  in  the  Percentages  **  Not 
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APP.  A,  No.  S, 

PBBOXNTAGBS  of  BIBTBS 

Analfds  of 
VaooiiiAtion 

■ 

1 

Offloon* 
BetQnif,189^ 

Number 

Oertiflcates 

Oerttfloates 
of 

1900. 

_» 

of 
Births 

"SuooeHful  Vaooinatlon." 

"Oonsolentious 
Objection." 

in 
1900. 

(1] 

) 

(2) 

1898-07. 

189a 

1890. 

1900. 

1898. 

1890. 

1900. 

DBVON. 

AzmiBster         

S26 

86*2 

86*3 

84*7 
TO'8 

87'7 

1*4 

0*0 

3*4 

BarDstaple         

Bideford 

978 

83*4 

73*6 

78*7 

3*6 

4*2 

71 

643 

86*2 

82*8 

79*2 

82*3 

2*1 

3*9 

0*8 

Orodlton    ..       .•    ...       •* 

S48 

80*2 

92*9 

93*3 

90*2 

0*8 

0*6 

1*7 

Devonport         

1^ 

74*0 

49*2 

67*9 

69*8 

0*4 

0*8 

0*8 

Bast  Stonehoaao 

489 

65*2 

68*6 

78*2 

80*4 

— 

0*4 

0*7 

Bzeter      

831 

74*6 

72*6 

70*0 

770 

1-7 

4*4 

3*6 

HolBworthy       

231 

900 

86'3 

841 

85*7 

2*U 

2*6 

0*9 

HonitoD 

412 

900 

88*7 

87*8 

90*0 

2*1 

1*6 

1*6 

Kingsbridge       

Newton  Abbot 

339 

88*4 

890 

86*6 

90*3 

1*7 

2*2 

2*7 

IJBK 

88'6 

83*6 

81*3 

82*2 

1*8 

2*7 

3*3 

Okehampton 

Plymouth 

368 

86*8 

80*9 

820 

87*7 

3*1 

1*7 

11 

2JSR0 

68*8 

63*9 

66*8 

67*6 

0*0 

0*4 

0*8 

Plyinx»ton  St.  Ifary     .. 

491 

80'2 

68*0 

86*1 

90*3 

0*8 

0*2 

— . 

South  Molton 

318 

89*2 

89*6 

88*9 

80*5 

1*2 

— 

0*9 

Tavlstook 

004 

89'2 

86-4 

86*0 

86*1 

4*2 

4*9 

5*1 

Thomas,  St.        

1.194 

82*6 

79-4 

81*6 

86*0 

0*7 

1-2 

3*6 

Tiverton 

645 

85*2 

79*8 

84*0 

83*7 

2*1 

2*0 

2*2 

Toirington         

298 

90*4 

86*0 

87*2 

85-6 

1*3    '     2*4 

1*7 

Totnen       

940 

910 

87*2 
72*6 

89*4 
74*8 

89-7 

0*9 

0*6 

10 

15.668 

81*4 

79-4 

1*4 

1*6 

2*2 

D0B8BT. 

Beaminster        

314 

88*6 

89*9 

89*6 

88*3 

0*8 

0-4 

0*6 

Blandford 

266 

76*9 
90*6 

71*8 

73-6 

76*8 

4*6 

6*8 

M^M 

Bridport 

268 

87*6 

86-6 

903 

ro 

1*6 

1  'A 

Cerne        

127 

90*6 

83*6 

87*1 

86*8 

0*6 

2*6 

C*R 

Dorchester 

402 

83*9 

78*8 

76-2 

791 

1*6 

3*2 

m  VA 

Poole         

873 

66*7 

63*2 

71*5 

72*6 

8*6 

60 

MSA 

Shaftesbury       

W 

81'1 

82*1 

86*3 

84*5 

4*6 

3*6 

if  "T 

Sherborne 

204 

84*1 

84*2 

83*9 

86'4 

1*2 

— 

A  ■  J 

Sturminster       

194 

88*9 

88*9 

860 

90*7 

11*9 

1*4 

4*  A 

Wareham  and  Pnrbeck 

360 

89*7 

86*8 

87*2 

90*3 

1*2 

8*7 

m  •  J| 

Weymouth        

941 

66*8 

361 

56*8 

62*4 

67*2 

3*4 

O*  A 

Wimbome  and  Oranbome  .. 
DUBHAM. 

368 

79-6 

86*9 

86'4 

91*1 

1*4 
18*9 

10 

1  ^  A 

4J524 

76*6 

70*9 

78*0 

78*6 

3*4 

4*7 

Auckland •• 

3.311 

64*8 

66*4 

660 

88*1 

6*6 

6*4 

7*6 

Ohester-le-8treet 

2J61 

79*3 

78*2 

76*6 

76*3 

0*7 

0*6 

1*3 

Darlington         

1.600 

36*4 

36*4 

64*9 

64*6 

1*3 

2*3 

2*6 

Durham   • 

2.261 

790 

68*6 

72*0 

76-4 

0*6 

4*1 

4*8 

Baslngton 

Gateshead         

LB63 

84*7 

83*4 

83*6 

85*9 

0*7 

1*2 

0*6 

6360 

48*8 

42*0 

49'6 

48*0 

11*0 

6*6 

7*3 

Hartlepool         

Houghton-le-Spring   .. 
Lanchester        .•       ••       .. 

8.066 

810 

77*1 

800 

77*7 

1*9 

1*6 

1*6 

1.666 

83*6 

76*0 

76*3 

82*4 

0*6 

0*6 

3.963 

72*6 

60*9 

69*3 

88*7 

1*9 

4*3 

01 

Sedgefleld.. 

746 

86*2 

83*3 

84*7 

83*6 

0*7 

1*3 

1*7 

South  Shields 

6^16 

69*9 

63*7 

63*9 

72*0 

0*7 

0*6 

0*6 

Stockton   •.       ■•       .. 

2.224 

81*6 

79*0 

77*2 

78*9 

1*1 

30 

20 

Sunderland        

6.661 

74*6 

68*ft 
69*7 

72*4 

71*7 

0*4 

0*6 

0*7 

Teesdale 

604 

60*6 

78*8 

81*9 

4*0 

3*2 

2*4 

Weardale 

460 

83*8 

82*0 

841 

80*6 

31 

4*2 

4*8 

41369 

70*2 

63*9 

88*2 

76*1 

2*9 

2*8 

8*1 

*  In  the  Returns  for  the  years  1808-07  the  Number  of  Oertiflcates  of  Oonsoientious  Objection 
finally  accounted  for.*'  but  allowance  has  been  made  for  these  in  the  **  Total  Unvaocinated.** 
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IN  BBBraonVB  TULBa 


Children  not  finally 
acooimted  for. 


(8) 


18Bft-07. 


ro 

7-1 

4'5 

8'4 

16*4 

JI"4 

18*6 

%'9 

2*9 

8"S 

8-1 

e*5 

18-0 

11-8 

SB 

8*0 
8*4 
6*7 
4*3 
1*7 


0*0 


4-7 

14*7 

1*7 

2*8 

8*0 

98*6 

10*8 

8*8 

8*1 

8*6 

86*8 

18*6 


16*6 


21*8 
7*7 

81*8 
0*0 
8*4 

88*2 
8*4 

sro 

15'3 
8*1 

18*1 
7*1 

18*1 

27*7 
5*7 


17*2 


18B8L 


18B0. 


1800. 


6*1 

12*8 

6*5 

1*0 

87*8 

27*2 

14*0 

4*1 

1*8 

4*8 

6*2 

8*7 

88*0 

10*4 

2*0 

2*4 

10*6 

9*6 

5*6 

1*7 


160 


4*2 

18*3 

8'6 

2*5 

18*8 

17*8 

8*3 

60 

4*4 

6*2 

9-1 


8*3 


20*0 

iri 

48*8 
18*4 

41 
82*1 

8*2 

6*8 
20*4 

4'4 
220 

6*9 
15*8 
28*8 

8*8 


18'6 


8*6 
8*6 
6*8 
1*0 

28*7 
8*2 
0*4 
80 
1*9 
2*8 
4*2 
7*6 

27*0 
4*7 
10 
1*7 
7*6 
8*6 
8*8 
1*9 


11*8 


2*8 

U*7 

2*3 

2*6 

12*8 

11-6 

6*8 

8*2 

8*8 

2*2 

29*8 

4*4 


11*7 


14*8 


8*4 
6*9 
8*9 
1*4 

16*6 
0*6 
8*2 
8*6 
1*9 
2*7 
6*3 
8*7 

18*2 
8*6 
8*6 
2*2 
6*2 
5*7 
8*4 
2*1 


8*7 


8*8 

9*0 

1*9 

4*7 

11*4 

lO'd 

6*1 

8*0 

8*1 

1*4 

20*1 

2*8 


9*6 


12*3 

10*6 

8*3 

7*8 

30*1 

19*7 

9*4 

6*4 

3*1 

2'4 

29*6 

33*0 

4*7 

9*0 

6*6 

6*7 

120 

11*8 

2*3 

3*1 

21*8 

161 

6*4 

6*8 

12*3 

13*6 

9'8 

8*9 

3'2 

3*0 

13*8 


Total  UB'vaccinated. 


(C0L2  +  O0L8.) 


▲PP.  ▲•Mo.  8. 

▲nalyiiiof 
Vaooinatloo 
Oflloen' 
Botnnu,  1803- 
1900. 


• 
1808-07. 


UB8L 


1800. 


8*8 

7*6 

6*4 

3*4 

16*4 

21*4 

13*6 

3*9 

2*9 

3*3 

3*1 

6*7 

181 

11*4 

3*d 

3*2 

8*4 

6*7 

4*3 

1*8 


9*1 


4*7 

14*9 

1*7 

8*8 

8*0 

23*0 

107 

8*8 

3*2 

3*6 

35'8 

18*0 


16*0 


22*2 

77 
610 

00 

3*4 
37*8 

8*4 

30 
16*3 

31 
18*1 

71 
181 
28*4 

6*1 


17*6 


6'6 

16*3 

7*6 

1*3 

38*2 

27*2 

16*6 

6*1 

3*0 

6*0 

7*0 

11*8 

33*8 

20*2 

4*1 

6*6 

11*3 

11*7 

6*9 

3*6 


17*4 


60 

22*8 

4*6 

01 

16-4 

26*4 

120 

81 

6*3 

6*4 

67*2 

8*1 


221 


27*4 
11*8 
40*6 
170 

4*8 
43*1 
10*1 

6*8 
22*8 

61 
22'7 

80 
16*7 
27*8 

8*4 


21*6 


7*1 

10*8 

10*3 

1*5 

38'0 

8*6 

13*8 

6*6 

8*4 

60 

6*9 

0*3 

37*4 

4*9 

1*8 

6*6 

8*7 

6*6 

6*3 

3*4 


13*4 


3*3 

18*5 

3*0 

6*2 

16*0 

17*6 

9*3 

8*2 

4*7 

6*9 

83*7 

6*0 


15*1 


18*7 

8*8 
33*4 
13*6 

4*3 
36*1 

6*3 

7*0 
18*0 

3*6 
22*4 

9'4 
12*8 
12*8 

7*4 


17*6 


6*8 

13*0 

10*7 

81 

16*0 

7*8 

11*8 

4*4 

3*4 

6*4 

8'6 

7*8 

10*0 

3*6 

8*4 

7*3 

8*8 

7*0 

6*1 

3*1 


100 


3*8 

16*6 

3*5 

10*2 

13*6 

17*8 

10*8 

8*4 

6*7 

6*0 

28*7 

4*2 


14*2 


181 

01 
22*2 
10*7 

2*0 
38*3 
10*5 

6*7 
17*9 

4*8 
16*7 

7*8 
14*3 

0*3 

7*8 


18*9 


DSVOM. 

▲xmlDiter. 

Barnstaple. 

Bideford. 

Orediton. 

Devonport. 

tSui  Stonehouie. 

Bzeter. 

Holiworthy. 

Honiton. 

Klngabridffe. 

Newton  ▲obol 

Okehampton. 

FlymoutiL 

Flympton  St.  Mary. 

8oatb  Moiton. 

Tavistock. 

Thomas,  St. 

Tiverton. 

Torrington. 

Totnes. 


D0B8BT. 

Beaminster. 

Blandford. 

Bridport. 

Oeme. 

Dorchester. 

Poole. 

Shaftesbury. 

Sherborne. 

Starminster. 

Wareham  and  Purbeck. 

Weymouth. 

Wimbome  and  Oranbome 


DURHAM. 

Auckland. 

Ohester-le-Street 

Darlin^n. 

Durham. 

Easington. 

Oateshead. 

Hartlepool 

Houffhton-le-8pring 

Lanonester. 

Sedgefleld. 

South  Shields. 

Stockton. 

Sunderland. 

Teesdale. 

Weardale. 


reoslved  in  respeet  of  the  ohildien  bom  to  1807  has  not  been  ineluded  in  the  Peroentages  **  Xot 
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APP.  A,  No.  S. 

Analysis  of 
Vaocination 
Officers* 
Returns,  1803- 

1900 


Number 

of 

Births 

in 

1900. 


ESSEX. 

Biilerioay 

Braintree 

Chelmsford 
Ckilchester 

Dunmow 

Epping 

Halstead 

Lezden  and  Winstree.. 

Maldon 

Ongar  .. 

Orsett        

Bochford 

Bomford 

Saffron  Walden  . . 

Tendring 

West  Ham 


OLOUCESTBB. 

Barton  Regis 

Bristol      

Cheltenham       

Chipping  So^bury 

Cirencester         

Dursley 

Gloucester         

Newent 

Northleach         

Stow-on-the-Wold 

Stroud       

Tetbury 

Tewkesbury       

Thornbury         

Westburr-on-Severn  .. 

Wheatennurst 

Winchcomb        


HEREFORD. 

Bromyard 

Dore  

Hereford 

Kington 

Ledbury    

Leominster        

Ross 

Weobley 


483 
586 
821 

1,001 
376 
719 
Srtit 
603 
661 
211 
979 

1.379 

2306 
336 

1,216 
18316 


31,169 


410 

9,089 

1,166 

468 

446 

266 

1366 

202 

171 

178 


144 
363 
414 
681 
136 
216 


16,720 


166 
784 
2K3 
326 
304 
380 
152 


2322 


PBBOEtlTAaiSS  OF  BiBTHB 


Certificates 

of 

'*  Successful  Vaooination." 

(1)      


lW3'B7. 


83*0 
84*9 
86*4 
70*8 
88*0 
86*2 
87*3 
88*4 
87*8 
82*6 
49*1 
62*6 
68*8 
86*8 
83*2 
66*0 


69*9 


68*4 
60*0 
42*7 
719 
77*7 
48*3 
27*0 
76*8 
85*8 
761 
32*6 
63*3 
24*4 
84*3 
13*3 
41*0 
78*4 


66*3 


80*7 
77*1 
831 
81*8 
86*4 
86-8 
80*2 
84*1 


82*6 


+ 


i8oa 


78*2 
69*9 
83*0 
47'8 
82*7 
80*3 
76*3 
82*6 
76*7 
76*7 
36*8 
42*4 
61*0 
82*1 
68*6 
46*0 


63*0 


70*7 
40*6 
26*0 
60*8 
78*6 
68*8 
26*4 
82*7 
871 
74*6 
.S9'l 
52*6 
23*6 
811 
32*9 
67*3 
70*3 


431 


69*6 
73-6 
771 
74*6 
80*4 
79*7 
74*6 
72*4 


76*0 


1899.       1900. 


76*6 
70*0 
84*8 
46*1 
84*1 
79*0 
79*4 
84*6 
76*2 
840 
62-0 
61*9 
66*3 
87*8 
68*9 
66*9 


61*2 


70*9 
62*8 
48*9 
70*5 
82*3 
m'a 
38*4 
80*4 
81*3 
T7*0 
449 
76*9 
261 
81*0 
46*6 
46*0 
68'8 


68*7 


77*3 
78*7 
78*0 
80*8 
84*0 
84'2 
80*3 
88*7 


80*8 


Certificates 

of 

**  Oonaolentious 

Objection." 

(2) 


1898. 


80*7 
79*8 
86*7 
62*6 
82*2 
84*7 
77*9 
85*1 
79*0 
82*6 
62*6 
63*2 
68*7 
84*8 
72*8 
65*9 


62*4 


70*2 
67*4 
62*0 
69*3 
86*2 
63*9 
33*3 
80*7 
81*9 
79*2 
38*8 
69*4 
23*9 
78*5 
42*4 
611 
67*9 


66*6 


84*1 
78*8 
80*2 
88*2 
84*0 
84*9 
81*6 
90*1 


83*1 


2*8 
1*7 
8*2 
1*8 
3*6 
1*8 
8*0 
6*3 
6*4 

37*2 
8*2 
1*6 
1*1 
4*3 
11 


3*2 


0*3 

2*9 

9*0 

1*7 

6*8 

11*1 

29*6 

4*7 

2*0 

8*8 

31*4 

20*7 

32*8 

7*0 

44*6 

8*7 


10*2 


2*3 
1*0 
1*9 
0*4 
0*6 
1*9 
7*6 
0*6 


2*3 


1890. 


4*4 

2*1 
4*6 
3*2 
2*6 
3*3 
8*6 
4*8 
8*9 

18' 1 
8*3 
1*6 
1*9 
6*2 
1*4 


3*0 


0*8 

1*7 

16*9 

0*4 

4*0 

11*7 

140 

4*6 

6'3 

10*6 

181 

131 

20*4 

7*9 

27*1 

19*4 


6*9 


0*7 
4*7 
2*11 
3*2 
1*4 
1*4 
4*6 
0*7 


2*4 


1900. 


3*6 
3*2 
2*8 
3*6 
3*2 
2*2 
10*7 
6*6 
8*6 

26^0 
12*3 
1*7 
2*1 
6*1 
1*6 


3*4 


3*7 

2-4 

19*6 

3*7 

2*6 

20*4 

20*6 

7*9 

6*8 

11*2 

19*3 

16*7 

23*3 

10*9 

38*2 

14*8 

23*3 


9*4 


1*7 
6*1 
2*9 
0*8 
2*8 
3*9 
7*2 
0*7 


3*4 


•  In  theBetomsfor  the  years  1803-97  the  Number  of  Certificates  of  ConsdentiOTjO^^ 
flnaUy  accounted  for,"  but  aUowunce  has  been  made  for  these  in  the  *  Total  Unvaccinatea. 
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IN  BSSPBonyx  ykabb. 


Children  not  finally 
acconnted  for. 


(S) 


180B-«7. 


1886. 


IWBi 


1900. 


9-5 

7*2 

7'2 

19*4 

5*3 

7*1 

6*6 

4'8 

6*0 

H*9 

341 

27-0 

23'4 

6-5 

7*6 

247 


20*3 


20*6 
27*8 
43*7 
210 
12*8 
43*7 
54*2 
V>'5 

6*8 
U'4 
S2'0 
32'6 
Stf'2 

8*2 
70*9 
481 
12*3 


31*3 


11*6 

irs 

7*6 
9*3 
8*0 
6*4 
101 
8*9 


8*6 


10*7 

20*2 

60 

40*0 

7*3 

91 

7*2 

6*6 

9*7 

16'9 

14*7 

37*4 

26*9 

6*7 

18*4 

42*9 


33*3 


201 

44*6 

50*6 

27*7 

6*2 

20*1 

29*7 

7*9 

5*9 

9*8 

20*3 

16*6 

3*2'2 

7*0 

LS*7 

26*0 

21*1 


35'4 


18*4 

190 

91 

18*2 

11*6 

9*2 

6*9 

19*4 


12*1 


81 

20*6 

3*7 

411 

6*1 

6*8 

6*2 

5*2 

6-7 

5*3 

19*5 

18*9 

211 

2*8 

16*6 

29*7 


171 
32*2 
23*0 
187 

31 
19*7 
34*6 

8'8 

2*9 

3*7 
27*7 

29 
43*7 

4'9 
17*6 
52*4 

7*8 


27*5 


6*6 

HI 

3*2 

23*5 

8*2 

6*7 

4*6 

S'6 

7*5 

9*0 

11*6 

12*7 

184 

3*3 

10*7 

30*8 


Totel  Unvaccinated. 


(CoL  2  +  CoL  3.) 


1893-97. 


241        23*3 


12*3 
9*4 
9T» 
6*0 
6*5 
8*7 
6*8 
4*7 


7*6 


16*8 
29*0 
19*6 
18' 1 

3*4 
106 
38*3 

6'4 

3*6 

2*2 
34*9 

4*9 
43*7 

39 
10*6 
25*2 

1*9 


26*3 


7*5 
6*7 
7*4 
2*3 
3*7 
3*0 
5*4 
1*3 


6*2 


9*6 
7*2 
7*3 
19*6 
5*4 
7*2 
5*9 
•  •8 

m 

8*9 
40*4 
27*8 
22*5 
6'6 
7'8 
24*7 


20*6 


20'9 
28*0 
461 
210 
130 
45'6 
59-7 
16*9 
8-9 
14*3 

m'e 

36*6 
63*6 
8*6 
78*3 
49*8 
13*2 


32*6 


189S. 


12*0 
12*6 
7*7 
9*4 
60 
6*4 
10*7 
8*9 


8*7 


13*6 
21*9 

9*2 
41*8 
10*8 
lu*9 
15*2 
10*9 
15*1 
16*9 
51'9 
45*6 
27"4 

78 
22*7 
44'0 


36'6 


20*4 
47"6 
59*6 
29*4 
13*0 
31*2 
50*3 
12*6 
7*9 
18*6 
51*7 
37*3 
66'0 
14*0 
58*3 
34*7 
21*1 


46*6 


1899. 


1900. 


Analysla  of 
Vaoolnation 
Offioers* 
Returns.  1893- 
1900. 


12*5 
22*7 

8'2 
44'3 

8*6 
10*1 
13*8 
10*0 
15*6 

5*3 
37*6 
2?7*2 
22*7 

4*7 
20*8 
31*1 


9*1 
14*8 

60 
271 
11*4 

7*9 
16*3 

9*2 
16*1 

9*0 
36*6 
25*0 
20*1 

5*4 
16'8 
32*3 


27*1 


26-7 


20*7 
20*0 
11*0 
18*6 
12*2 
11*1 
14*6 
20*0 


14*4 


17*9 

20'5 

33*9 

31*4 

38*9 

39*1 

19*1 

21*8 

7*1 

6*9 

31*4 

31*0 

48*6 

57*  1 

13*4 

13*3 

R-2 

9*3 

14'2 

13*4 

45'8 

64*2 

16*0 

21*6 

64*1 

67*0 

12*8 

14*8 

44*6 

49*8 

62*4 

40*0 

27*0 

26*2 

34*4 


13*0 

141 

11*6 

9*2 

7*9 

51 

10*4 

6*4 


10*0 


34*7 


8*6 


9*2 

12*8 

10*3 

8*1 

6*6 

6*9 

12*6 

2*0 


ESSEX. 

Billericay. 

Braintree. 

Chelmsford. 

Ck>lchester. 

Dunmov. 

Epping. 

Haistead. 

Lezden  and  Winstree. 

Maldon. 

Ongar. 

Orsett. 

Bochford. 

Romford. 

Saffron  Walden. 

Tendring. 

West  Ham. 


GLOUCESTER. 

Barton  Regis. 

Bristol. 

Cheltenham. 

Chipping  Sodhury. 

Cirencester. 

Dursley. 

Oloucester. 

Newent. 

Northleach. 

8tow-on-the-Wold. 

Strond. 

Tethury. 

Tevkeahury. 

Thomhury. 

Westbury-oD-  Severn. 

Wheatenhurst. 

Winchcomb. 


HEREFORD. 


Bromyard. 

Dore. 

Hereford. 

Kington. 

Ledbury. 

Leominster. 


Weobley. 


reoeiTed  in  lespect  of  the  children  bom  in  1897  has  not  been  included  in  the  Percentages  *  Not 
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Analyiis  of 
Vaooiiitttion 
Ofl&oen' 
Batnrna,  U0S- 

190Q. 


Number 

of 

Birth* 

in 

1900. 


HRBTFOBD. 

AIbaDS,8t         

Bamet      

Berkhampstead 

Bishop  Stortford 

Buntinsford       

Hatfield 

Hemel  Hempstead 

Hertford 

Hitohln 

Boyston 

Ware         

Watford    .. 

Welwyn 


HUNTINGDON. 

Hnntingdon 

Ives,  St. 

NeotR,St 


KBNT 

(EXTRA-MBTBOPOLITAM). 

AshfordfEaet 

AshfordfWest 

Biean        

Bridge       

Bromley 

Canterbury       

Cranbrook         

Dartford 

Dover        

Easby      

Blham ,       .. 

Faversham        

Oravesend  and  Milton 

Ilollingboum 

Hoo 

Maidstone  

MaUing 

Medway 

MUton       

Bomney  Marsh 

Sevenoaks         

Sheppey   

Strood       

Tenterden 

Thanet.l8leof 

Tonbridge 


741 

28*9 

1,409 

72-1 

m 

77-1 

484 

86*9 

110 

862 

199 

86*6 

4M 

ea-6 

4(t6 

86*9 

m 

87*2 

345 

87*1 

488 

86*0 

1,318 

67-8 

69 

89*1 

7.041 


477 
360 


1069 


313 
600 
833 
264 

1.946 
470 
878 

2.727 

1306 
720 

1,226 
768 
063 
302 

iJm 

712 

2,629 

835 

168 

694 

643 

1,279 

215 

1,536 

U15 


23,662 


PBHOBHTAOBB  OV  BOffHS 


Oertifioates 

of 

*'8uooee8ful  Vaccination.' 

(1) 


18834y7. 


189a 


70*6 


87'0 
88*6 
79-4 


86'3 


88*3 
80*2 
84*4 
84*2 
68*4 
80*6 
83*8 
81*6 
66'6 
88*4 
81*9 
89*1 
70*7 
82*9 
88*3 
59*7 
87*0 
82*2 
76*8 
89*6 
82*6 
80*3 
83*3 
85*1 
84*2 
48'9 


77*2 


7*8 
66*2 
67*5 
79*6 
83*9 
87*U 
48*1 
86*6 
82*9 
81*6 
771 
64*3 
68*4 


62*9 


84*9 
86*7 
76*9 


82*7 


810 
76*2 
78*4 
77*9 
H8'6 
62*7 
80*7 
77*2 
66*5 
83*1 
77*2 
88*6 
47*6 
79*2 
86*1 
69*3 
84*0 
79*6 
76*9 
86*2 
77*6 
64*3 
79*9 
78*8 
67*9 
47*7 


71*9 


1899. 


1900. 


Certifloates 

of 

"  Consdentions 

Objection.'' 

(2) 


1898. 


1899. 


46*3 
70*6 
74*1 
80*0 
89*8 
88*3 
63*6 
83*2 
86*0 
83*8 
86*6 
73*3 
86*6 


78*1 


80*3 
84*9 
81*6 


82*1 


84*1 
77*0 
77*1 
81*8 
76*3 
78*7 
77*6 
79*7 
80*4 
86*4 
78'2 
84*9 
49*8 
81*6 
80*4 
64*1 
810 
79*5 
81*7 
87*6 
76*8 
74*2 
79*3 
T76 
70'4 
69*7 


76*9 


47*2 
76*4 
69*2 
81*6 
88*2 
88*9 
68*7 
86*4 
84*0 
84*9 
84*6 
70*0 
84*7 


74*6 


78*6 
89*7 
79*8 


82*3 


85*9 
74*9 
82*2 
83*6 
84*0 
83*8 
78*4 
81*9 
82*7 
86*8 
78*0 
83*3 
51*9 
89*1 
86*6 
64*9 
85*1 
78*3 
82*0 
82*3 
80*2 
77*7 
84*3 
80*0 
75*6 
61*1 


78*4 


86*4 
3*2 
9*6 
1*9 
0*9 
8*2 
6*6 
2*6 
6*6 
4*8 
2*2 
1*8 
6*3 


6*9 


2*7 
2*8 
3*6 


3*0 


7*6 
3*9 
4*1 
71 
1*4 
0*6 
4*6 
2*6 
0*2 
1*2 
0*6 
1*3 
1*2 
0*3 

Fo 

1*4 
0*7 
0*2 
2*4 
1*2 
2*7 
2*6 
2*3 
9*2 
24*0 


3*7 


14*8 
8*6 

10*2 
4*7 
0*9 
1*6 
7*6 
3*8 
3*3 
2*3 
1*5 
3*9 
1*4 


6*2 


6*7 
3*2 
3*9 


4*4 


6*6 
7*6 
4*2 
0*7 
2*8 
1*4 
2*4 
3*7 
1*7 
2*2 
8*4 
2*2 
0*6 
0*7 

4*9 
1*4 
1*6 
3*4 
0*7 
1*7 
1*6 
3*0 
5*0 
9*4 
18*8 


4*2 


1900. 


96*6 
3*3 

14*9 
4*1 
2*7 
8*0 
7*4 
8*0 
5*0 
3*5 
2*3 
4*9 


0*9 


6*9 
8*7 
6*4 


6*1 


6*1 
11*7 
3*7 
0*8 
1*6 
1*7 
4*0 
4*3 
21 
1*7 
3*3 
3*3 
0*6 
1*0 

4*6 
2*4 
2*9 
6*6 
8*2 
2*9 
0*7 
4*0 
4*2 
9*6 
16*7 


4*6 


•  lo  the  Betums  for  the  years  1893-^  the  Number  of  Certifloates  of  Conscientious  Objection 
finally  accounted  for,"  but  allowance  has  been  made  for  these  in  the  **  Total  unvacoinated. 
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nr  RKPSCTiVB  Tbabs. 

Ohildren  not  finally 
aoeonnted  for. 

Total  Unvacoinated. 

(3) 

(Ool.  2  +  OoL  3.) 

• 
1»M7. 

I 

uoa 

1868. 

19001 

1808  97. 

1898. 

1809. 

1900. 

HBBTFOBD 

02*8 

66'8 

29*8 

17*5 

08*5 

84*2 

44*1 

441 

Albans,  St 

197 

21*4 

16*4 

12*6 

19*0 

24*6 

20*0 

15*9 

Barnet. 

irs 

12*7 

7*4 

61 

12*6 

22*2 

17*6 

21*0 

BerkhampBtead. 

5*8 

8*0 

6*8 

6*2 

6*0 

10*9 

10*6 

10*3 

Bishop  Stortford. 

5*6 

8*5 

1*9 

3*6 

6*5 

9*4 

2*8 

6*3 

Buntingford. 
Hatfield. 

61 

4*3 

3*4 

20 

8*3 

6*6 

4*9 

4*0 

,    25-6         88*0 

28'9 

15*2 

27*3 

41*6 

34*4 

22*6 

Hemel  Hempstead. 

e-8 

4*8 

31 

4'2 

6-3 

7*2 

6*9 

6*2 

Hertford. 

4*2 

3*8 

4*3 

2*6 

4*2 

91 

7*0 

7*5 

Hitchin. 

50 

51 

5*5 

2*9 

5*1 

9*9 

7*8 

6*4 

Royston. 

6*9 

10*0 

5*3 

4*9 

6*9 

12*2 

6'8 

7*2 

Ware. 

33*9 

33*8 

12*8 

15*6 

34*0 

35*4 

167 

20*5 

Watford. 

5-6     ^     8*8 

7*2 

6*rf 

5*6 

141 

8*6 

6*8 

Welwyn. 

30*3 

21*8 

12*6 

10*1 

21*2 

277 

17*8 

17*0 

HUNTINODON. 

3*9 

5*3 

61 

3*4 

3*9 

8'0 

10*8 

9*8 

Hontingdon. 

3'6 

2*6 

30 

0*3 

27 

6*3 

6*2 

40 

Ives,  Bt. 

12*7 

10*2 

4'5 

5*7 

12*8 

13'8 

8*4 

111 

Neots.  Rt. 

8*0 

6*9 

4*3 

31 

6*0 

8*9 

8*7 

8-2 

KENT 

(ErrBA-MBTBOPOLITAN). 

4*2 

6*1 

3*4 

2*6 

4*3 

12*6 

8*9 

77 

Ashford,  East 

11-2 

10*5 

6*8 

5*7 

11*9 

14*4 

13-4 

17*4 

Ashford,  West 

6'6 

80 

6*9 

5*6 

67 

121 

in 

9*3 

Blean. 

80 

7*8 

6*2 

7*9 

81 

149 

6'9 

87 

Bridge. 

30*7 

191 

10*6 

6*2 

20*8 

20*5 

13*4 

7-8 

Bromley. 

107 

220 

8*4 

4*3 

10*7 

22'6 

9*8 

8*0 

Canterbury. 

9*0 

11*7 

9*1 

10*4 

9-3 

16*2 

11*5 

14-4 

Cranbrook. 

8*8 

7*8 

4*3 

3*8 

8*7 

10*  1 

8'0 

8*1 

Dartford. 

23*4          31*8 

6*0 

4*6 

23*4 

320 

7*7 

6*7 

Dover. 

3*7 

5*4 

2*8 

2*6 

4*2 

6*6 

5*0 

4-2 

Eastry. 

9*3 

11*4 

7*7 

8*2 

9*3 

11*9 

HI 

11*6 

Elham. 

22 

2*2 

2*2 

1*8 

2*2 

3'5 

44 

51 

Faversham. 

18*4 

38*9 

36*6 

36*2 

18*5 

40*1 

36*2 

36'8 

Oravesend  and  Milton. 

7*3 

11*4 

11*6 

3*0 

7*3 

11*7 

12*3 

4*0 

HoUingrboarn. 

2*8 

6-0 

7*6 

31 

2*6 

6*0 

7*5 

31 

Hoo. 

30*1 

28*1 

22*6 

22*5 

30*3 

307 

27*4 

271 

Maidstone. 

4*7 

5*2 

3*7 

3*8 

47 

6*6 

51 

6'2 

Mailing. 

8*4 

8*8 

7*3 

7*2 

8*4 

0'6 

8*9 

101 

Med  way. 

13*8 

10*7 

3*4 

2'6 

138 

10*9 

6-8 

9*2 

MUton. 

2*6 

7*2 

2*0 

8*2 

2*6 

9*6 

27 

11*4 

Bomney  BCarsb. 

9*8 

18*0 

115 

6*6 

9'8 

17*2 

13'2 

9'5 

Sevenoaks. 

9*0 

19*1 

11-6 

10*7 

91 

21*8 

131 

11*4 

Sheppey. 

5*9 

6*3 

4*8 

3*3 

8*0 

8*9 

7*6 

7*3 

Rtrood. 

6'5 

10*4 

8*5 

5*6 

6*6 

127 

13*5 

9*8 

Tenterden. 

6*1 

10*1 

9*8 

5*3 

6*9 

19*3 

19*2 

14'9 

Thanet,  Isle  of. 

380 

17*6 

12*6 

161 

411 

41*5 

31*3 

^'S 

Tonbridge. 

131 

13*7 

8*8 

7*6 

13*4 

17*4 

13*0 

12*2 

• 

APP.  A.  No.  8 

Analysis  of 
Vaccination 
Ofllcers' 
Returns,  1893- 
1900. 


received  in  respect  of  the  obildren  born  in  1897  has  not  been  Included  In  the  Percentages  **  Not 
11870  £ 
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▼aodiialtoii 
Offloen* 

1900. 


Number 

of 

Births 

in 

1900. 


PlBOSMTAOas  OF  BtBTHS 


LANOAftTBB. 

Asbton-nndor-LTne   ., 
Barrow-i^-Furaeas 
BATtoo-npoii-InreU   ., 
Blaokbiira 

Bolton 

Bornley 

Bury         

Ohorley 

Ohorlton 

Olttheroe 

Fylde,The 

Oarxtanff 

Haalingdeii 

LaacoNter 

Leigh        

Liverpool  

L'loesdale 

Maachester 

Oldham 

Ormsktrk 

Prescot     

Preston 

Prestwich 

Roohdale 

SaUord 

Todmorden 
TortethPark     .. 

Ulverston 

Warrington 
West  Derby 
Wigan       


1889 
1^11 
3970 
0.040 
7.451 
6.599 
3,489 
1.713 
10^10 

530 
8,660 

283 
3.880 
1.798 
3.023 
5.174 

177 
4.690 
6^13 
2.607 
5.3il8 
4.434 
6.053 
3.900 
7.804 

890 
4.080 
1.163 
3.671 
17.496 
7.055 


134.M0 


LEIOBATEB. 

▲shby-de-li^Zonoh    . 
Barrow-on-8oar 

Billesdon 

Blaby        

Hincuey 

Leicester 

Longhborough  .. 
Lutterworth       . .        . 
Market  Bosworth 
Market  Harborongh  . 
Melton  Mowbray 


1.476 
702 
133 
686 
773 

6J!06 
963 
367 
685 
476 
687 


12331 


LIKOOLN. 

Boston 
Bourne 
Calstor 

Gainsborough  . . 
Qlanford  Brtgg  .. 
Qrantham.. 


1,073 
473 
389 
917 

1.360 
876 


Certifloatos 

of 

*'Suooes8ful  Vacoinatton.* 


qy 


1888-97. 


1896. 


35*3 
861 
64*3 
74*4 
810 
28*9 
31*1 
76-3 
70*6 
78-3 
70*9 
86*5 
6)'3 
83*1 
76'9 
83a 
80'5 
83*8 
3*7 
83*0 
80*6 
64*3 
71*6 
30*1 
66*8 
17*  1 
76*4 
87*6 
81*6 
81*6 
72*1 


85*4 


32*3 
3*6 

740 
3*7 
91 
1*3 
6*3 

50*3 

39*9 
8*  It 

14*4 


9*2 


97*6 
840 
58*6 
67*3 
78*0 
30*1 
36*4 
69*8 
66*8 
76*0 
543 
87*4 
61*3 
74*9 
73*8 
81*3 
67*3 
69'9 
12*3 
820 
81*4 
600 
67*0 
31*3 
60*3 
37*8 
67*7 
871 
73*5 
78*1 
74*6 


82*1 


22*7 

76 
66*9 

7*7 
11*9 

1*4 
11*2 
36'9 
34*4 

6*9 
370 


9*5 


58*3 
73*7 
79*4 
34*3 
68*7 
80*1 


60*1 
81*3 
89*4 
330 
38*3 
80*4 


1899. 


67*8 
86*3 
8S'3 
78*1 
86*8 
41*1 
55*7 
76*4 
80*3 
770 
64'6 
90'8 
67*6 
76'4 
79*7 
76*8 
78*6 
63'3 
46*6 
83*2 
83*2 
661 
73*4 
49*3 
67'5 
71*0 
87*4 
881 
73-6 
76*3 
77*7 


80*3 


470 
15*3 
61*6 
370 
17*3 
3*5 
23-6 
680 
37*3 
37*3 
680 


19*0 


66*0 
62'4 
65'4 
43*9 
66*3 
73*8 


1900. 


Oertlflcates 

of 

'Ckmsoientlous 

Objeotlon.'' 

(3) 


1808. 


1899. 


68*8 
88*1 
84*3 
79*3 
88*6 
44*4 
66*6 
82*6 
63*4 
70*8 
85*8 
90*1 
73*6 
77*8 
82*3 
792 
780 
68*6 
43*3 
85*9 
84*6 
70*4 
78*7 
61*8 
71*6 
89*2 
74*4 
90*2 
771 
78*7 
78*7 


71*9 


46*9 
18*9 
68*9 
31*6 
34*4 
6*1 
33*0 
64*8 
87*0 
60*0 
63*0 


38*1 


86*3 
76*3 
73*3 
39*8 
63'6 
77*6 


81*6 
1*6 
0*8 
6*8 
0*4 

88*9 

36*6 
0*6 
0*6 
3*8 
3*0 
3*9 

38*6 
1*6 
0*4 
01 

0^4 

83*7 

1*4 

0*6 

1*1 

0*4 

49*7 

0*7 

41*4 

0*4 

0*9 

0*8 

0*3 

3*3 


8*9 


30*3 
83*6 
13*8 
19*6 
48*0 
17*6 
68*6 
15*3 
43*0 

60^3 


88*4 


18*6 
8*4 
13*6 
47*6 
43*9 
9*1 


8*8 

0*9 
1'4 
3*3 
0*8 
140 
14*7 
0*3 
0*6 
SO 
30 
0*8 
11*4 
0-8 
10 
01 

0^8 

19*9 

1*3 

0*6 

0*7 

0*8 

15*8 

1*0 

13' 1 

0*1 

0*3 

0*7 

0*1 

11 


8*6 


18*3 
880 
14*2 
32*5 
33*6 

2*7 
43*7 

8*7 
39*3 
11*8 
22*8 


16*3 


14*4 
20 
80*8 
84*3 
31*8 
6*6 


1900. 


8*0 
0*6 
1*7 
8*1 
0*7 

16*4 

18*6 
0*7 
0*6 
3*1 
3*9 
4*3 

11*8 
1*0 
0-7 
0*0 
1*1 
0*8 

37*6 
0*9 
0*8 
0*8 
0*8 

14*8 
0*9 

16*3 
0*2 
0*6 
0*6 
0*3 
1*1 


3*9 


17*1 
43*6 

9*9 
68*5 
33*0 

9*8 
43*9 
31*3 
41*4 
37*6 
33*6 


31*9 


381 
1-7 
16*4 
86*6 
38*9 
8*0 


*  In  the  Retonis  for  the  years  1893-97  the  Number  of  OertiAoates  of  Oonsoientlous  Objection 
flnilly  aooounted  for,**  but  allowance  has  been  made  for  these  in  the  **  Total  Upyaeeinated." 
t  Market  Harborough,  vaooinations  given  for  199B  and  1887  only. 
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IN  BBSPSCmrB  TBAB& 

Childreii  not  finally 
accounted  for. 

Total  Unyaoeinated. 

(3)        ^ 

f  CoL  2  +  CtoL  3.) 

• 

IffWL 

1899. 

1900. 

• 
18Q»-07. 

188& 

1899. 

1900. 

LANOASTBB. 

M'e 

23*3 

16*8 

19*3 

68*6 

44*8 

250 

»7'3 

Ashton-under-Lype. 

4*4 

2'9 

2*3 

2*8 

4*6 

4*4 

3*2 

3*4 

Barrow-in-Farnen. 

S'5 

27*0 

19*6 

21*6 

23*6 

27*8 

21*0 

23*8 

Barton-upon-IrwolL 

12*2 

iro 

6*8 

5*2 

12*6 

16*8 

100 

8*8 

Blackbarn. 

7*4 

7*8 

2*6 

2*2 

7*4 

8*2 

31 

2*9 

Bolton. 

SB'S 

361 

28*7 

26*9 

60*2 

640 

427 

41*3 

Bamley. 

S8-7 

13*6 

15*7 

13*5 

60*3 

49*2 

30-4 

320 

Bary. 

11*3 

16*6 

8*9 

6*6 

U*3 

17*2 

91 

6*3 

Ghorley. 

16*2 

267 

»'4 

22*9 

16*2 

27*2 

240 

23*5 

Cborlton. 

134 

7*9 

10*9 

17*9 

13*8 

117 

13*9 

210 

Clitberoa 

ie*4 

28*5 

20*2 

18*7 

16*5 

30*5 

23*2 

21*6 

Pylde,  The. 

4*4 

1*6 

2*7 

1*9 

4*6 

5*5 

30 

61 

Oarstanff. 
Haalinffden. 

22*9 

9*3 

9*1 

6*6 

26*6 

36*8 

20*5 

17*2 

6*5 

9*2 

91 

8*4 

6*6 

107 

97 

94 

LanciiBter. 

11*7 

11*3 

6*6 

4*4 

11*7 

117 

6-6 

61 

LMgh. 

41 

5*3 

7*6 

5*6 

41 

5*4 

77 

5*6 

LiverpooL 

M'S 

»-7 

10*7 

10*2 

13*4 

237 

10*7 

11-3 

Lunoraale. 

3-9 

14*6 

191 

.  16-9 

3*9 

150 

19*3 

161 

Manchester. 

70*6 

46*8 

18*6 

15*4 

791 

705 

38*4 

42*9 

Oldham. 

5*9 

6*0 

3*7 

28 

60 

7*4 

4*9 

3*7 

Ormskfrk. 

7'2 

6*1 

6*2 

4*4 

7*2 

6*7 

57 

47 

Preacot. 

18*6 

21*9 

142 

121 

18*7 

230 

14*9 

12*9 

Preston. 

18*3 

19*7 

12*8 

9*4 

18*3 

20*1 

13'6 

10*2 

Prestwich. 

66*4 

17*2 

207 

22*0 

66'6 

66*9 

36*3 

38-6 

Bochdale. 

19*0 

23*0 

15*4 

12*9 

19-0 

23*7 

16-4 

13*8 

Salford. 

62*4 

8*9 

6*6 

6*9 

70*5 

50*3 

187 

22-2 

Todmorden. 

12*0 

18*8 

17  0 

11*5 

120 

19-2 

171 

11-7 

Tozteih  Park. 

4*1 

3*4 

0*8 

21 

41 

4*3 

11 

2*6 

Ulverston. 

6'8 

U*4 

9*6 

8*0 

6*8 

12*0 

103 

8*5 

Warrington. 

7*2 

9*6 

9*4 

8*8 

7*2 

97 

9-5 

90 

West  Derby, 

14*9 

90 

6*8 

0*2 

16*1 

11*2 

7*9 

7'3 

Wigan. 

20*4 

16*8 

12*7 

11*4 

217 

237 

16-2 

15-3 

*  • 

LEIORRTBB. 

61*5 

34'6 

24'n 

25*1 

650 

64*7 

42*2 

42*2 

Ashby-de-la-Zouoh. 

75*8 

16' 1 

330 

25*2 

84-9 

79*6 

f9-0 

68*7 

Barrow-on-Soar.  . 

171 

9'5 

14-2 

13*6 

192 

23*3 

28*4 

23*5 

Billesdon.      . 

74*6 

62*9 

27*3 

1**2 

83*6 

82*4 

59-8 

667 

Blaby. 
Hinckley. 

68*4 

24'6 

48*4 

211 

77*3 

72*6 

7r.' 

54*  I 

80*8 

63*8 

TB-2 

691 

80*8 

81*3 

77-9 

78-7 

Leicester. 

68*1 

15*7 

2i*0 

21*7 

79*2 

74*3 

65-7 

65*6 

"Longhhorough, 

38*9 

48*4 

10*0 

6*4 

41*0 

63*7 

24*7 

27*7 

Lutterworth. 

4S'6 

21*2 

13*6 

104 

50*3 

67*2 

52*9 

51*8 

Market  Bosworth. 

Sl'2 

860 

53*3 

71 

81*2 

86*0 

61*9 

447 

Market  Harborough. 

61*8 

10*2 

7-4 
60*6 

7*0 

72*3 

60*5 

80*2 
6.V9 

29'5 

Melton  Mowbray. 

72*0 

47-5 

42*7 

75*  d 

75*9 

64*6 

k 

• 

■ 

LINCOLN. 

2^'S 

25*6 

7*8 

4*1 

30*2 

38*1 

21-7 

26*2 

Boftton. 

16'6 

20-4 

237 

16-7 

17*  1 

28*8 

25-7 

18-4 

Bourne, 

8*6 

63 

3*7 

31 

9*3 

2>1 

24*3 

18*6 

Caistor. 

63*4 

14*0 

18*9 

23*0 

61*9 

61*6 

43- 1 

49*6 

Gainsborough. 

23*8 

7*2 

9*2 

5'7 

32*0 

50*1 

310 

346 

Qlanford  Brigg. 

7*6 

17*4 

10*3 

61 

8*3 

26'5 

16*8 

14*1 

Qrantham. 

iyp.A«llaaii 

AnalTiisot 

Yaoomatloa 

OlBoer^ 

BetBinB»l89^ 

1800. 


raoelyed  in  respect  of  the  ebildren  bom  in  1897  has  not  been  included  in  ihe  Percentogrs  *'Ki.t 
11870  B  2 
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APP.  A,  No.  S. 

Analysis  of 
Vacoination 
Officers* 
Returns  180B- 
1900. 


LINOOLN-«ofil. 

Grimsby 

Holbeach 

HnrnoaAtlo         

Lincoln 

Lonth        

Sleaford 

Spalding 

Spilsby 

Stamford 


MIDDLESBX 
(EZTRA-METBOPOLITAK). 


Number 
of 

Births 

in 

1900. 


Brentford . 
Edmonton 
Hendon 
Staines 
Uzbrldge  . 
Willeaden . 


MONMOITTH. 

Abergavenny     . . 

Bedwellty 

Ohepstow , 

Monmouth 

Newport 

Pontypool 


NORFOLK. 


Aylsbam 

Blofleld 

Depwade 

Docking 

Downham 
Erpingham 

Faith.  St. 

Fl<>gg,  East  and  West . . 

Forehoe 

Freehridge  Lynn 

Onilt<*ross 

HeuBteod 

King's  I. ynn 

Lod  Ion  and  Clavering 

Mitford  and  Lannditcii 

Norwich    • .        . . 

Smallburgh 

Swaffham 

Thtjtford 

^^alRingham 

Way  land 

Tarmout  h.  Gretit 


2JBS0 
419 
399 

1384 


663 
663 

404 


13,168 


4,678 
9^ 
1.332 
961 
1,037 
3,660 


21,090 


776 

3,142 

497 

813 

3.663 

1573 


10.463 


423 

279 
612 
446 
470 
662 
368 
283 
267 
309 
217 
263 
656 
313 
6fl3 

3.^6 
424 
271 
388 
608 
244 

1,378 


12,269 


Pebobmtagbs  of  Births 


Certificates 

of 

''Successful  Vaccination." 

(1) 


1898-87. 


62*9 
36'8 
70-2 
74*7 
76*4 
65*2 
80*9 
84*9 
84*4 


031 


80*6 
67*2 
73*  1 
76*0 
86"7 
641t 


72-7 


80'9 
63'9 
729 
64*8 
811 
73*1 


73'3 


860 
76*2 
83- 1 
81*3 
83*9 
786 
646 
801 
76*0 
86'7 
86*9 
76' 2 
61 
83*3 
811 

no 

76'6 
76'2 
86-7 
&)'9 
84'8 
71*3 


58*4 


1898. 


1899. 


1900. 


Oertlflcates 

of 

'*  Conscientious 

Objection.*' 

(2) 


lOMO.        loWP. 


1900. 


60'3 
611 
70-8 
686 
66*3 
66*7 
36' 3 
84*8 
81*3 


64'6 


66*6 
61-3 
728 
76-0 
82*0 
66'3 


69*2 


71-8 
68'2 
70*4 
44*8 
71*9 
80"6 


66*9 


79*2 
796 
77*6 
86'9 
»)'4 
71"7 
61-2 
T7*7 
626 
83*2 
773 
76-6 
61 
80*4 
74*2 
122 
760 
76*6 
76-6 
776 
74*9 
W3 


54-3 


57-6 
66*4 
76*9 
70*9 
80'6 
74*0 
631 
86'4 
76*6 


71*0 
69*3 
69-0 
80*3 
80*8 
66'6 


66*6 


67*6 
66*3 
667 
698 
73'5 
741 


69*7 


86*1 
84'2 
807 
86*9 
84*2 
76'6 
75'6 
82*0 
72*8 
80*3 
77*9 
79*8 
12*9 
86*6 
741 
48*6 
810 
81*9 
817 
76*4 
79-6 
76*6 


68*6 


631 
09*2 
81*2 
71*6 
78*8 
76*4 
60*2 
88'8 
80*7 


66*2    ■    67*4 


76*3 
61*4 
79*8 
79*6 
821 
651 


68*3 


68*3 
70*6 
71*8 
62*2 
74*7 
69*8 


71*1 


82*3 
83*1 
81*4 
81*2 
86*4 
71*3 
73 '6 
83*4 
76*3 
a3*2 
84*8 
86*2 
14*2 
86*6 
80-8 
43*  I 
84*9 
77*8 
81*2 
78*7 
77*9 
81*8 


67*9 


6*6 

31*4 

2*2 

7*3 

5*8 

20*1 

37*3 

1*2 

3*0 


16*7 


0*6 
17 
3*0 
1*0 
1*9 
1*3 


1*5 


0*6 

ro 

13*6 

23"6 

1*7 

0*6 


3*6 


4*6 
2*2 
7*7 
1*6 
1*6 
8*4 

22*7 
2*6 
7*1 
1*2 
67 
6*7 
2*6 
13 
4'6 

62*6 
32 
4*3 
91 
7*0 
71 
8*9 


18*4        12*5 


6*6 
237 
1*6 
77 
5*9 
6*8 
20*9 
0*7 
6*7 


0*4 
1*7 
3*4 
0*9 
2*1 
20 


1*8 


8*8 
0*8 
9*4 
15*6 
3*5 
3'4 

4*3 


3*8 
6*7 
7*6 
4*7 
0*7 
8*4 

11*2 
17 
6*2 
8*3 
6*7 
6*9 

12*3 
2*0 
4*2 

31*7 
6*9 
2*3 
6*6 
7*4 
6*6 
3*8 


3*4 
191 

2*0 
10*7 

8*6 

8*3 
25*9 

0*6 
10*1 


11*1        ]2'8 


0*6 
17 
3*8 
0*7 
1*4 
3*4 


1*8 


9*5 
2*3 
8*0 
20*4 
4*0 
6*7 


6*8 


6*4 
7*2 
7*0 
7*4 
0*2 
11*7 
10*9 
3*2 
6*0 
71 
4*6 
3*6 
9'6 
2*2 
6*9 
.38*9 
5*2 
4*8 
9*3 
9*8 
6*3 
4*6 


16*0 


«  ^n  the  Returns  for  the  years  1893-97  the  Number  of  Certificates  of  Conscientious  Objection 
finally  accounted  for."  but  allowance  has  been  made  for  these  in  the  **  Total  Unvaocinated," 
t  Willfltdon,  for  year  1897  only. 
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IN  RBSPRCTITE  YSABS. 

Children  not  finally 
aocoanted  for. 

Total  Unvaocinated. 

l«) 

(C0L2  +  O0L8.) 

• 

1888. 

1899. 

1 

1900. 

• 
1893-97. 

1898. 

1899. 

1900. 

LLSCOLS-cont 

20*9.' 

24'9 

19*4 

18*1 

21*3 

3.1*4 

250 

21*5 

Oiimsby. 

4fi-e 

5-6 

2'1 

2*6 

52*7 

36*9 

2)'8 

21*7 

Uolbeacb. 

21*0 

19*9 

13*7 

9*3 

21*2 

221 

13*2 

11*3 

HorncaBtle. 

121 

9*2 

6*9 

6*(' 

12*4 

16*5 

14*6 

16*7 

Lincoln. 

U'7 

16*7 

3*8 

3*5 

14*0 

22*5 

9*7 

12*1 

Lonth. 

214 

9*7 

11*5 

7*3 

24*7 

29*8 

17*3 

15*6 

SleaforJ. 

53*6 

17*8 

5*9 

4*9 

66*7 

551 

20*8 

30*8 

ST>alding. 

5*4 

3*3 

3*2 

1*6 

5*4 

4*5 

2*9 

2*1 

SpilBby. 

6*0 

6*7 

5*7 

1*7 

6*.« 

9*7 

11*4 

11*8 

Stamford. 

22*4 

151 

10*9 

91 

24'8 

31'8 

22'0 

210 

MIDDLESEX 

(  EZTRA-MBTBOPOUTAN). 

8*9 

21*4 

15*6 

11*9 

8*9 

220 

WO 

12*4 

Brentford. 

2S'l 

36*5 

27*1 

26*3 

23*2 

38*2 

28*8 

28*0 

Edmonton. 

17*5 

12-6' 

16-2 

9*1 

17*5 

15*6 

18-6 

12*9 

Headon. 

14*8 

14*4 

9*9 

9*4 

14*8 

15*4 

10*8 

10*1 

Stainee. 

6'3 

7*4 

6*0 

61 

6*3 

9*3 

8*1 

7*5 

UzbridKe. 

24•9^ 

33*6 

19*3 

231 

24'9t 

34*9 

21*3 

25*5 

Willesdeo. 

1V4 

28*6 

20*6 

19'(} 

18*5 

30*1 

22*2 

21*4 

MONMOUTH 

8*0 

15*9    1    10*5 

9*9 

8*6 

16*4 

19*3 

19*4 

Abergavenny. 

254 

29*7    i    16*7 

15*  1 

25*4 

807 

17*5 

17*4 

Bedwelty. 

17*4 

7*9    1    13*0 

n*3 

18*8 

21*4 

22*4 

19*3 

Chepstow. 

TI'O 

23*0        16*8 

6*9 

25'8 

46*5 

31*4 

27*3 

Men  month. 

7*3 

14*3    '      9*4 

9*8 

7*4 

16*0 

12*0 

13*8 

Newport. 

170 

9*7 

10*7 

120 

17*0 

10*3 

ua 

18*7 

Pontypool. 

lo'6 

18*6 

12*4 

11*5 

160 

22*2 

16*7 

17*8 

% 

i 

1 

1 

1 

1 

NOKKOr.K. 

5*4 

3*9    !      1*8 

3*1 

5*5 

8*6 

5*6    1 

8*5 

AyleHham. 
Bfofleld. 

IS'O 

8*0          1*4 

1*8 

13*2 

10*2 

8*1    ' 

90 

8*8 

6*5          42    ' 

3*9 

9*1 

14-2 

11*8 

10*9    1 

Depwade. 

10*9 

61          1*6 

3*1 

11*0 

6*7 

6*3 

10*5    ; 

Docking. 

54 

7*3          2*7 

51 

5'4 

8*9 

3*4 

5*3    1 

Downham. 

12*3 

10*  1 

7*2 

8'2 

13*0 

18*5 

15*6 

19'« 

Erpin(rham. 

30*2 

7*3 

5*7 

3*9 

33*6 

30*0 

16*9 

14*8 

Faith,  St. 

6*4 

5*0 

4*4 

2*5 

6*8 

7*5 

61 

5*7 

Fleg^r,  Ka8t  and  Went. 

163 

3*?    i-n 

U-2 

16*6 

41*4 

18*3 

17*2 

Forehoe. 

.V7 

4*4    '      3*0 

2*9 

5*9 

5*6 

11*3 

ino 

Freebridge  Lynn. 

61 

7*8    ,     5*3 

41 

6*4 

14*3 

11  0 

8*7 

Guiltcrow. 

lS-3 

10*2         3*8 

4*0 

15*9 

15*9 

107 

76 

Hen^tead. 

78*8 

71*5        50*9 

62*9 

788 

740 

72*2 

72*4 

Kln^s  Lynn. 

Loddon  and  Glaverinir. 

Mitford  and  Launditch. 

75 

8*5 

30 

1*6 

7*7 

9*8 

5*0 

3*8 

9*3 

110 

10*5 

3*4 

0*6 

15*6 

14*7 

9*3 

630 

17*4 

3*7 

3*7 

72*3 

69*9 

35*4 

42*6 

Norwich. 

13*4 

7*9 

31 

2*1 

13*6 

111 

90 

7*3 

Rmallburgh. 

16-7 

10*8 

U 

81 

15*7 

15*1 

0*5 

12*9 

SwalTham. 

41 

3*3 

3*4 

4*5 

12*4 

12' 1 

12*7 

Thetford. 

8*3 

6*1 

4*8 

3*9 

8*8 

131 

12*2 

M*7 

WalsinghaoL 

6'3 

4*3 

6'6 

4*5 

5*7 

11*4 

11*2 

9*8 

Wayland. 

16*8 

10*5 

51 

2*0 

16*7 

19*4 

80 

6*6 

Tarmonth,  Great 

27*2 

13*9 

71 

6'5 

SU'O 

32*3 

19*6 

21*5 

APP.  A,  Ko.  S 

Analyvls  of 
yaoanatlon 
Offloere* 
Betorni,  1803- 
1900, 


reoeived  in  reepect  of  the  children  born  in  1897  has  not  been  indnded  in  the  Feroentages  "  Not 


w 


A^kA  No.  3. 

AnalTBis  of 
VaoetnatioD 
Offlcera* 
Reti3n»,1888- 
L900. 


Number 

of 
Births 

in 
1900. 


Pebcemtaqes  of  Bibths 


Oertiflcates 
of 
Sucoessful  Vaocination." 


1893-87 


NORTHAMPTON. 

Braokley 

Brizwortta         

Daventi*y 

Hardlngstone 

Kettering 

Northampton 

Onndle 

Peterboronffh 

Fottorspary        

Thrapston 

Towcester 

Wellingborongh 


NORTHUUBERLAND. 


Alnwick 

Belford 

Bellinffbam 

Ber  wlck-apon-Twoed 

Castle  Ward 

Glendale 

Halt  whistle 

Hexham 

Morpeth 

Newoaetle-Kin-Tyne    . 

Rothbury 

Tyoemouth 


NOTTINQHAM. 

Basford 

Bingham 

East  Retford 

Mansfield 

Newark 

Nottingham 

Sonthwell 

Worksop 


OXFORD. 

Banbury   

Bicester 

Ohipping  Norton 

HeadingtoQ        

Henley 

Oxford      

Thame      

Witney 

Woodstock         


351 
300 
440 
301 

1,474 

3,419 
316 

1,495 
315 
400 
366 

1,646 


9.493 


631 
133 
136 
483 

.  167 
343 
910 

1.964 

7.816 
147 

6,764 


19,378 


4,869 
308 

TOO 

3,064 
768 

6,761 
470 

1,309 


18495 


703 
381 
363 
016 
683 
545 
370 
459 
386 


4,403 


39*1 

43*9 

611 

38'5 

1*6 

3'7 

83'8 

84-0 

68*9 

10*9 

38*9 

11 


35-7 


80-3 
87*4 
84'9 
85*7 
77*9 
88'6 
411 

8ro 

60*3 
766 
906 
68'8 


733 


54*4 
80*0 
84'3 
638 
83*4 
43*6 
793 
83'4 


66*6 


30*4 
80*5 
543 
88'8 
78*9 
83*5 
83*4 
86*8 
83*3 


717 


(1) 


189a 


18*4 

17*8 

43-0 

39'8 

3*4 

4*3 

83*4 

71*3 

43*3 

19*3 

361 

3*0 


31*4 


719 
85*3 
71-3 
86*3 
56-7 
90'9 
46*8 
64'9 
365 
66*6 
877 
630 


63*8 


35'6 
81*7 
8i)'0 
6.1-6 
66'6 
33'3 
67-8 
738 


450 


331 
661 

60*0 
87*8 
69-7 
78'4 
81  0 
81 '6 
83'8 


69-7 


1899. 


66*7 
43'3 
56'1 
680 
13'6 
140 
83*7 
75-8 
63*6 
399 
63*9 
133 


33*6 


70*4 
93*3 
83*4 
86*6 
57*6 
88*3 
68'5 
690 
377 
74 '4 
91*9 
68*9 


687 


631 

77*0 
79*8 
47'6 
67'7 
49*8 
71*9 
73*3 


64-6 


60*7 
76*7 
66'3 
841 
79*1 
83*1 
77*6 
80*3 
81-6 


74*6 


1900. 


89'8 
54*3 
57-3 
48*6 
17*3 
133 
863 
776 
571 
40*8 
481 
10*0 


34*3 


78*4 
93'3 
81*6 
86*3 
36*6 
880 
63*7 
65'7 
43'4 
780 
84'3 
693 


69*6 


63'7 
83*1 
79*9 
44*8 
66*8 
67*7 
76*3 
75*6 


87*8 


47*3 
73*3 
63*3 
860 
80'8 
84*0 
77*4 
787 
76*9 


74"  1 


Oertiflcates 

of 

**  Consoientioiis 

Objection.* 

(3) 


j 


10*9 
36*4 
19*4 
48*6 
33*6 
486 
3*3 
0*8 
380 
44*9 
43'8 
430 


33*8 


3'9 
0*8 
31 

3*8 

0-6 
30*7 
30 
0*6 
1*3 

3*3 


3'3 


16*7 
70 
4*7 
1*8 
8*0 

301 
6*1 
1*4 


13*0 


46*3 
31 

13'8 
18 
6*9 
40 
6'8 
3*7 
60 


11*3 


1900. 


8*8 

10'8 

13'8 

6*6 

11*3 

13'3 

34-6 

33*6 

9*4 

13-4 

13*8 

831 

3*8 

3*7 

3-4 

8*4 

331 

27*3 

436 

46*5 

300 

30*6 

16*3 

10*9 

13*9 

16*9 

1*3 

1*0 

0*8 

6*0 

5*9 

— • 

__ 

3*9 

4*9 

0*6 

06 

39*9 

33*9 

80 

130 

1*3 

13 

1*3 

1-9 

mmm 

... 

3*6 

32 

3*4 

3*3 

9-4 

130 

9*6 

91 

4-6 

6*3 

3-4 

8*9 

3*0 

6*8 

8*9 

10*9 

4*4 

4*3 

3*1 

3*6 

7*0 

90 

39*1 

33*6 

3*9 

8*6 

11*8 

15*3 

35 

3*8 

5*3 

83 

4*3 

40 

9*9 

14*1 

6*8 

8*9 

9*6 

160 

10*1 

11*9 

•  In  the  Returns  for  the  years  1893-p  the  Number  of  Oertiflcates  of  Conscientious  ObieotioD 
flnally  accounted  for,**  but  allowance  has  been  made  for  these  in  the  **IV>tal  Unvaoelttated!^ 
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APT.  A.  No.  ^ 

IN  BSSPBCTIYS  TBAR& 

ABatysisof 
VaoBinatjiga 

1 

1 

Offloep^    _ 

Ohildren  not  floally 
aoooaoted  for. 

Total  UnvacciDAted 

■ 

BetanM.ta8f- 

i9oa 

(S) 

(GoL  2  +  OoL  3.) 

• 

• 
1808-87. 

1886. 

1880. 

1900. 

• 
1883-97. 

1886. 

1889L 

1900. 

NORTHAMPTON. 

47'7 

68'6 

»-9 

22*7 

49*3 

74*4 

32*7    1 

33*5 

BracUey 

44'2 

48*6 

37*9 

327 

49*2 

76*0 

51*7    ' 

38*3      Brixworth. 

36*3 

80'7 

260 

21*6 

39*4 

491 

36*2 

33*9 

Daventry. 

«-7 

11*3 

7*0 

10*3 

611 

66*8 

31*6 

43*9 

Hardingstone. 

84*2 

48*8 

68*1 

67*7 

84*2 

80*7 

71*6 

71' i 

KctterlDff. 

74-2 

32-9 

60*7 

641 

83*3 

81*4 

73*6 

76*2    1  Northampton. 

90 

8*1 

5*6 

61 

9*3 

10*4 

8*4 

8*8      Otindle. 

76 

18*7 

111 

91 

7*6 

17*6 

13*6 

11*6      Peterborouffh. 

a»'2 

10*0 

5*0 

3*8 

33*0 

48*0 

271 

31*1      Fottenpury. 

T20 

86*7 

9*2 

7*0 

79*7         71*6 

61*8    ; 

63*5      Thrapeton. 

43*9 

10*4 

17*3 

15'8 

60'7     ,    63*2 

37*3 

46*3    .  Towoester. 

88-2 

43*1 

610 

87-9 

86*4         861 

76-3    , 

78*8  ; 

Wellingborough. 

68'4 

33*0 

41*9 

39*8 

62'8 

66*3 

64*8 

557 

NOBTHUMBBBLAND. 

10'2 

14*0 

17*8 

10*0 

10*2 

10*9 

19*0 

11*0 

■  ■ 
Alnwick. 

36 

1*6 

0*8 

3*0 

3-6 

3*4 

1'8 

30 

Belford. 

9'e 

14*0 

60 

4'4 

9*6 

181 

120 

10*3 

Bellingham. 

3*3 

4*1 

3*3 

2*9 

33 

41 

3*3 

2*9 

Berwick-apon-Tweed. 

U-6 

31-4 

30*2 

49*3 

11*6 

337 

341 

54*2 

OastleWard. 

49 

1*6 

3*2 

2*4 

4*9 

8*0 

87 

S'O 

Qlendale. 

46*3 

16*9 

2*6 

3*7 

60*6 

47'6 

32*5 

87*6 

Haltwhtotle. 

10*6 

21*1 

110 

9*0 

107 

231 

190 

22*0 

Hexham. 

Sl-7 

440 

41*4 

40*6 

31*7 

44*6 

42*7 

41*8 

Morpeth. 

11*6 

18'4 

10*0 

8*0 

11*6 

197 

11*3 

9*9 

Nevcastle-on-Tyne. 

17 

4*1 

0*7 

27 

17 

4*1 

07 

27 

Rothbory. 

174 

ao'o 

13*4 

14*6 

17*8 

23*2 

160 

17*8 

Tynemouth. 

• 

NOITINGHAM. 

161 

31*0 

147 

160 

16-3 

23'2 

17*1 

18*2 

4 

29'2 

33*8 

23'9 

20*2 

82*6 

80*5 

33*3 

33*2 

Basford. 

10*8 

4*1 

4*8 

2*3 

11*9 

120 

14*4 

11*4 

Bingham. 

6*7 

6*8 

6*0 

4*1 

7*0 

11*6 

10*6 

10*3 

Bast  Retford. 

S4'6 

380 

38*6 

38*3 

34*7 

20'8 

34*9 

41*2 

Mansfield. 

7*4 

32*9 

20*8 

16*5 

7*9 

90*9 

31*8 

22*3 

Newark. 

37-4 

30*4 

24*4 

161 

41*3 

60*5 

33*3 

27*0 

NottinghanL 

12*6 

16*0 

14*3 

7*7 

12*9 

231 

18*7 

12' 0 

Southwell. 

6*7 

11*6 

9*8 

9*1 

0*8 

130 

11*9 

11*6 

Worksop. 

OXFORD. 

28'2 

27'8 

ft 

S*4 

19'6 

307 

40*8 

30*4 

28*6 

81*2 

11*9 

12*3 

12*8 

09*7 

'  66*2 

41*3 

46*4 

Banbory 

111 

32*0 

lO'O 

11*7 

11*2 

26*1 

13*9 

20*2 

Bicester. 

34'0 

29'6 

13*8 

12*7 

361 

42'3 

26*6 

27*9 

Chipping  Norton. 
Hea«Qngton. 

2'8 

2*4 

3*1 

3*1 

2*9 

4*2 

6*6 

6'9 

U'l 

18*6 

6*3 

6*0 

12'4 

26*4 

11*6 

13*2 

Henley. 
Oxford. 

6'8 

7-8 

3*9 

3*7 

6'6 

11-3 

8*2 

77 

8'4 

4*0 

2*6 

2*2 

9*0 

10*8 

12*6 

16*3 

Thame. 

5'2 

6*7 

4*1 

6'9 

6*3 

10*4 

10*9 

14*8 

Witney. 

91 

6*5 

4*7 

3*1 

0*2 

11*5 

14*2 

181 

Woodstock. 

17'8 

Ul 

6-7 

6*6 

19*4 

22.4 

10*8 

18*4 

1 

rfoaftred  ia  reeped  of  the  oUldrsn  bom  in  1807  has  nol  been  included  in  the  PercentagM  "  Not 
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Ak>P.  A,  No.  3. 

AnalYiii  of 
Vacoination 
Offlcei^ 
Retunis,  1093* 
1900. 


a 


Number 

of 

Births 

in 

1900. 


RUTLAND. 


Oakhaoi    .. 
CJppinirhain 


SALOP. 

Atcham 

Brid^rnorth         

Church  Stretton 
Cleobury  Mortimer    .. 

Clan  

Drayton 

Kllesmere 

Lndlow 

Ma4'ley 

Newport 

Oswestry 

Shifnal      

Wfllinifton  

Worn  

Whitchurch       


SOMEUSbT. 


Ax  bridge  .. 

Bath 

BjidiTwater 

Chard 

Clutton      .. 

Dulvcrton.. 

Frome 

Keynsham 

LaniTport  .. 

Long  Ashton 

Shopton  Mallet 

Taunton    . . 

Wellington 

Wells 

WiUiton     . . 

Wincanton 

Yeovil 


PEBGSNTAOBB  of  BIBTH8 


SOUTHAMPTON. 

Alresford 

Alton         

Alverstoke 

Andover 

Basingstoke 
Catherington 
Christchurch     .. 

Drozford 

Fareham 

Fordingbridge   .. 


250 
206 


456 


IJTl 
362 
107 
219 
212 
334 
370 
406 
694 
342 
732 
299 
792 
267 
296 


6.663 


953 
1.668 
904 
614 
782 
93 
479 
l/)40 
347 
546 
372 
925 
446 
514 
351 
340 
670 


Certificates 

of 

**  Successful  Vaccination." 

(1) 


1893*97. 

L 


157 
400 
823 
351 
561 
56 
1.234 
280 
486 
145 


85'9 
85'1 


86'5 


78*6 
84'0 
89'4 
88'0 
681 
89-5 
89*0 
84'4 
86'9 
85'6 
87*4 
77*1 
48*4 
919 
87-5 


80'1 


36'4 
68'2 
62*9 
85'9 
75-9 
90*8 
787 
51*8 
80*7 
560 
72*9 
84'8 
786 
76*6 
88-7 
81*9 
77"2 

88-2^ 


93*6 
86'6 
88*7 
79"  1 
560 
79*2 
60*3 
89'4 
90*0 
88*2 


1808. 


1899. 


1900. 


83*2 
85-2 


841 


79*9 
80*9 
86*6 
87*0 
736 
85*9 
89'6 
801 
82*2 
79*4 
86*2 

ar2 

54-4 
81*7 
76*7 


79*3 


36*8 
56-5 
58*6 
84'2 
66*2 
87*3 
60*2 
37*6 
80*9 
64*0 
65*8 
80*3 
75*4 
63*0 
84*8 
73*3 
74*2 

62*5 


90'8 
86*2 
82'5 
727 

67*0 
85'6 
39*7 
91-« 
87*2 
80*9 


87*7 
84-2 


861 


83*2 
82'5 
94*6 
87*7 
810 
85*8 
86'6 
82*3 
841 
82*7 
87*2 
820 
66*7 
84*2 
75-9 


81*9 


51*1 
61-2 
66*1 
83"4 
71*3 
89'3 
75*2 
48*8 
78-5 
64*4 
62*4 
75*3 
79*3 
65*1 
81*5 
75*2 
75*8 


66*3 


897 
82'4 
831 
69*1 
71*8 
90*2 
61*9 
88*1 
84*8 
81*8 


89*2 
811 


85*6 


85*9 
85*9 
907 
86*9 
80*7 
81*7 
84*9 
84'6 
89*8 
84'8 
87*7 
90*0 
81*0 
88*8 
841 


85*6 


48*7 
87*2 
54*3 
84*7 
71*9 
89'3 
71*8 
48*7 
77*8 
69*2 
76*6 
81*8 
81*1 
61*6 
78*6 
80*3 
74*3 


68*0 


90*4 
87*0 
86*3 
71*2 
78*6 
87 '6 
70*4 
89*6 
86*0 
80*0 


Certificates 

of 
Oonscientious 
Objection." 

(2) 


1886. 


3*7 
2'8 


3*3 


0*6 
1*6 
1*6 
0*9 
0*9 
0*8 

2'9 
0*5 
0*6 
0*5 

5*7 
3*4 


1*4 


27*8 
3*6 
5*2 
1*2 
41 

r« 

8*3 
2*2 
2*3 
1*3 

18'6 
2*5 

101 
1*8 
5*9 
7*6 
8*1 


67 


2-3 
0*8 
0*6 
10*3 
5*6 
4*3 
2*2 
0*7 
11 
9*9 


1899. 


4*1 
7*2 


6*6 


1*0 
3*8 

2*3 
2*2 
1*2 
0*3 
2*6 
1*2 

0*8 
0*3 
0*9 
3*0 
1*9 


1*8 


16*3 
6*3 

10*2 
1*6 
9*8 
6*4 

11*6 
41 
8*6 
5*4 

15'4 
8*0 
8*9 
6*8 
4*2 
6*3 

110 


81 


11 

0*1 
12*6 

2*4 
1*2 
0*7 
0*4 
8*5 


1900. 


8*2 
10*2 


6*4 


1*2 
3*6 
0*9 
3*2 
6*6 
2*4 
0*6 
49 
07 
0*3 
1*2 
0*7 
1*9 
2*6 
2*4 


1*9 


20*2 
5*6 
9*4 
1*8 

13*8 
3*2 

16*9 
3*7 

11*2 
6*7 

iro 

6*9 
8*5 
7*2 
61 
4*4 
13*3 


8*9 


0*3 
0*2 
13*7 
11-2 
3*6 
2*0 
0*4 
0*6 
7*6 


*  In  the  Boturns  for  the  years  1883-97  the  Number  of  Certificates  of  OonseienttoUB  Obieetlon 
finally  accounted  for"  but  allowance  has  been  made  for  these  in  the  ** Total  Unvaccinated.*' 
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in  RssFacnvB  ybarm. 

ChlldreD  not  finally 
accounted  for. 

Total  Unvaccinated. 

(3) 

(0oL2  +  0oLl) 

• 
188M7. 

1896. 

1899. 

1900. 

• 
1893-07. 

1898. 

1899. 

1900. 

BUTLAND. 

6-1 

3*3 

ri 

1*2 

6'2 

7-0 

5*2 

4*4 

Oakham. 

5'6 

4*2 

1*4 

2*4 

5*8 

7*0 

8*6 

13*6 

Uppinirham. 

SALOP. 

6*3 

3*7 

1*2 

1*8 

6*5 

7-0 

6*7 

8'3 

11-9 

8*9 

6'7 

3*2 

11-9 

9*4 

6*7 

4*4 

Atcham. 

7*0 

6*7 

4-8 

1*7 

7*1 

8*3         8*6 

5*3 

Bridgnorth. 

2'2 

re 

0*9 

ro 

2*4 

3*2         0*9 

3-8 

Church  Stretton. 

4*8 

4-6 

41 

1*4 

4*8 

5'4         6'4 

4*6 

Cleohnry  Mortimer. 

341 

17*9 

10'2 

4'6 

34*2 

18*8 

12*4 

112 

Clnn. 

1*6 

3*8 

30 

2*4 

1-7 

3*6 

4'2 

4*8 

Drayton. 

3» 

re 

21 

2*4 

2*9 

1'6 

30 

2*9 

EUesmere. 

7*3 

7*0 

41 

2*1 

7*5 

9'9 

6'7 

7-0 

Ludlow. 

51 

7*7 

60 

1*6 

5*2 

8*2 

6*2 

2*3 

Madeley. 

6*3 
39 

91 
5*3 

6'9 
2'3 

6'3 
2'9 

6*3 

3'9 

9'6 
6'8 

6'9 
31 

6-6 
41 

Newport. 
Oswestry. 

13*0 

8*6 

7'6 

1*3 

16'7 

8'5 

7*8 

20 

Shifnal. 

38'8 

28*2 

320 

7'7 

39'7 

33'9 

23*8 

9*6 

Wellington. 

re 

4*1 

4 '9 

3*7 

1*6 

7'5 

7*9 

63 

Wem. 

4*9 

13*4 

14*8 

71 

5*1 

13'4 

16*7 

9*5 

Whitchurch. 

80MEB8ET. 

10*7 

9*4 

7*0 

3*5 

iro 

10*8 

8*3 

5*4 

49' 1 

23*1 

22*2 

21*1 

54*4 

60*9 

38*5 

41*3 

Azbridge. 

»*7 

28*8 

2r6 

17*6 

20*8 

32'3 

26*8 

23*2 

Balh. 

27*2 

26*4 

24*8 

37'6 

27*9 

31*6 

35*0 

36*9 

Bridgwater. 

5'5 

4*8 

4'0 

4*6 

5'5 

6'0 

6*6 

6*4 

Ohard. 

16' 1 

21*4 

8*9 

8*4 

16'5 

26'5 

18*7 

20*2 
4'3 

Glutton. 

2*3 

0'9 

— 

1*1 

2'2 

2*7 

5*4 

Dulverton. 

13*4 

22'9 

5*4 

40 

14*4 

31*2 

16*9 

30*9 

Frome. 

38*4 

51*6 

34*4 

38*7 

88*6 

53'8 

38*6 

43*4 

Keynsham. 

12*1 

■      9*2 

4'7 

2*6 

131 

11'5 

13*2 

13'8 

Langport 

32'8 

26*4 

30'0 

16*8 

33*8 

27*7 

25*4 

22*5 

Long  Ashton. 

16*4 

8*7 

10*8 

6'7 

19'5 

37*2 

36*2 

17*7 

Shepton  Mullot 

6*9 

8'0 

3'7 

2'6 

5'9 

10*6 

11*7 

8-4 

Taunton. 

13*3 

6*6 

3*3 

3*8 

140 

16*7 

12*2 

13*3 

Wellington. 

14*0 

25*0 

18*6 

22*2 

14*3 

26*8 

25*4 

29*4 

Wella 

4'5 

3*6 

3*6 

71 

4'6 

9'4 

7*8 

12*2 

WiUitoo. 

9*4 

12*6 

10'2 

7*9 

9'7 

201 

15*5 

12*3 

Wincanton. 

13*3 

0'2 

6*3 

5'8 

141 

17'3 

16*3 

191 

YeovlL 

SOUTHAMPTON. 

21*9 

21*3 

151 

14*6 

33'7 

280 

23*2 

23-5 

3*4 

11 

3*8 

2^6 

8*4 

3*4 

3*8 

2-6 

Alreaford. 

6*1 

5*6 

5*7 

4*7 

6*1 

6*4 

6*8 

50 

Alton. 

2*3 

4*6 

3*7 

2*2 

3'3 

6'2 

3*8 

2*4 

Alverstoke. 

13*7 

10*6    '     7*1 

7-4 

13*6 

30'9 

19*7 

21*1 

Andover. 

38*3 

17*9         6*0 

4*3 

38'8 

23'4 

19'6 

15*5 

Basingstoke. 

10'§ 

5*8 

3*4 

6*4 

10*5 

101 

4*8 

90 

Oatherington. 

301 

48*9 

24*4 

18*3 

SO'2 

51' 1 

25*6 

203 

Ohristchurch. 

3'3 

2*2         3*7 

3*6 

3*2 

29 

4*4 

4*0 

Drozford. 

3*4 

6*3 

6*1 

6*1 

3*4 

rj'i 

5*6 

5*7 

Fareham. 

6*1 

6*3 

8*8 

7*6 

1 

5*8 

1 

^'9 

11*3 

16*3 

Fordingbridge. 

APP.  A.No.a 

Analysis  of 
Vaccination 
Officers* 
Betomn.  1893 
1900 


reeeired  In  respect  of  the  children  bom  ii;  1897  has  not  been  include^  Iq  ^q  Percentages  **  Not 
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Ap^.  a.  No.  3. 

Analysis  of 
Vaccinatioa 
Officers' 
Beturns,  1893- 
1000. 


Number 

of 

Births 

in 

IfWO. 


PBBOBNTAaKS  OF  BIBTH3 


80X3THAMPTON-«»rf. 

Hartley  Wintney 

Havant     

Hnrsley 

Kingsolere 
Lymlngton 
New  Forest 
Petersfleld 
Port«moath 

Bingwood « 

Bomsey 

Soatbampion 
South  Stoneham 
Stockbridge 
Whitchurch 
Wight,  Isle  of    .. 
Winchester,  Now 


STAFFOBD. 

Barton-upon-Trent    . . 

Oannook   

Cheadle 

Leek  

Lichfield 

Newcastle-under-Lyme 

SeisdoD 

Stafford 

Stoke-upon-Trent 

Stone         

Tamworth         

Uttozeter 

WalsaU     ..       

West  Bromwich  «• 

Wolstanton  and  Bnrslem 
WolTerhampton 


SUFFOLK. 

Blything 

Bosmere  and  Olaydon 
Bury  St.  Sdmimds 

Oosiord 

Hartismero        

Home       

Ipswich 

Mildenhall         

Mntford  and  Lothingland 

Fiomesgate        

Bisbridge 

Bamford   ••       

Stow         

Sndbnry    

Thingoe 

Wangford 

Woodbridge       


667 
258 
99 
215 
294 
366 
306 

6,036 
187 
262 

1.751 

2,240 
156 
151 

1,772 
706 


18,949 


2.72-. 

1,640 

762 

1,312 

1,282 

1^ 

467 

798 

6321 

506 

747 

389 

4,094 

6,502 

•3,787 

6,265 


36,379 


660 
364 
398 
406 
301 


334 

1,272 
479 
416 


487 
600 
871 
368 


9,340 


Oertifloates 
of 
Sncceasfol  Yaocination." 

(1) 


1818-07. 


79*1 
881 
90'1 
90*6 
81*9 
86'4 
84*9 
86*9 
89'0 
88'6 
819 
77*8 
86-8 
84*4 
78*5 
837 


81*4 


62*6 


88*9 
84*9 
81*8 
89*3 
84*1 
87'6 
37*7 
88'8 
811 
84'6 
86*2 
870 
88'6 
83*0 
89*6 
88*9 
82'8 


77*0 


46*4 

37*2 

74*3 

79*8 

80*1 

827 

790 

736 

86*6 

870 

88'9 

84-2 

76*0 

76*2 

82'9 

79-0 

748 

677 

82'9 

59*9 

678 

55'6 

798 

732 

48*9 

R>-2 

41*9 

39'8 

78-6 

72*3 

46*3 

379 

1898. 


78*2 
84*2 
88*4 
86*3 
670 
79-6 
76*  1 
86*3 
81*4 
76-9 
78*3 
67*0 
80*4 
742 
61'9 
797 


76-2 


66*6 


89*8 
71*0 
72*5 
84*1 
76*9 
90*0 
217 
86'0 
66*2 
84*6 
797 
86'3 
77'4 
82*5 
84*8 
84*2 
78*8 


1*0 


1888. 


180O. 


Oertifloates 

of 

**  Oonscientions 

Objection." 

(2) 


1888. 


1899. 


1800. 


82'9 
861 
83*8 
88*7 
80*9 
84*6 
80*8 
837 
860 
83*9 
77*2 
72-6 
82*9 
78-1 
77*0 
80*1 


78*9 


63*9 
81*6 
83*2 
80*9 
82'3 
83*5 
80*5 
81*3 
647 
82*3 
687 
86*5 
58*4 
511 
75'4 
57*8 


65*6 


89*9 
77*3 
67*9 
91*0 
87*6 
867 
43*6 
86*6 
75*8 
83*1 
85*8 
887 
847 
84*4 
86*4 
86*4 
77*4 


76*6 


827 
88*8 
80*8 
81*6 
81*6 
810 
83*3 
871 
87*2 
86*6 
78-8 
78*7 
81*0 
81*4 
801 
84*0 


82*8 


61*6 
83*8 
84*8 
80*0 
84*4 

av3 

831 
78*3 
687 
850 
73*0 
83*0 
65'2 
43*6 
77*1 
64'6 


667 


88*5 
78*4 
72'8 
88*6 
86*4 
80*1 
43*6 
81*4 
76*4 
84*8 
85*3 
88*0 
85*6 
85*3 
88*2 
86*3 
78*2 


76*8 


21 

0*4 

r8 

IS 
OS 
5*2 
1*2 
1*2 
3*3 
17 
1*8 
4*2 
3*2 
8*8 
60 


10 
1*8 
10 
3*6 
1*3 
0*6 
37 
0*6 
0*7 
67 
2'2 
2*4 
6*8 
1*8 
6*8 
4*3 


2*7 


2*6 


0*7 
2*4 
0*9 
12*4 
0*7 
0*6 
31 
6*4 
0*4 
0*8 
30 
17 
1*4 
8*8 
0*3 
4*2 


31 


2*0 
12*5 
61 
3*6 
37 
1*3 
11*1 
0*9 
1*8 
4*6 
61 
31 
8*2 
4*2 
31 
1*8 
2*9 


6*3 


2*6 
1*6 
1*2 
41 
1*2 
0*2 
2*9 
4*8 
0'4 
0*9 
20 
1*3 
1*2 
17 
0*3 
4*3 


1*8 


0*9 
6*8 
6*7 
1*0 
1*9 
2*4 
14*6 
0*6 
21 
31 
27 

ri 

31 
17 
2*9 
1*9 


47 


2*8 
1*2 

ri 

2*0 
0*6 
1*3 
07 
11 
4*6 
1*6 
21 
3*9 
3*3 
6*0 
4*2 


2*6 


3*8 
20 
0*9 
6*3 
1*2 
0*5 
3*4 
6*8 
0*6 
1*8 
11 
2*3 
1*6 
17 
01 
4*0 


2*0 


2*3 
3*8 
7*3 
1*2 
0*8 
0*7 
18*4 

Fo 

2*8 
4*1 
1*6 
4*3 
4*2 
1*6 
2*5 
2*4 


8*1 


*  In  the  Betnms  for  the  yean  1888-87  the  Number  of  Oertifloates  of  Ooniotontloiis  Obieetii 
flnally  accounted  for,"  but  allowance  has  been  made*for  these  in  the  ''Total  UnTaocinatea.'* 


OhlldroD  Dirt  BiikUy 


(OoLI  +  OoLl) 


SODTHAHPTON-ciMt. 

HutliiT  Wlntoay. 

Hnnley. 
KtagBClera. 

Petanfldd. 

BlnirwDod. 

EonUfly. 
SoBtliftmplon. 
Santh  StaDebam, 
Slockbridvfl. 
Whitchorch. 
wight,  Lilii  ot 
WlnolisMar,  Hew. 


BoTton-npa  n-Trent. 


BniT  SL  BdmiudK 
Hknlnnera. 

UHdenhijI. 

HnttoM  uid  LothlDgUod. 

BIsbndn. 


Tanibwd. 


r«oM*«dlD  nip»i;taftli«ebitdnDbonilDUVT  hu  not  bMD  Inolndad  In  tta*  Pw<wnte«M  "Mot 
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APP.A,No,3. 

Analysis  of 
Vaccioation 
Officers' 
Retains,  1803- 
1900. 


Number 

of 

Births 

in 

1900. 


SUBEBT 

(  fiZTBA-METSOPOLITAM  ). 

Ohertsey 

Crovdon    

Dorking 

Bpsom       

Fambam 

Oodstone 

Guildford 

Hambledon        

Kingston 

Heigate 

Biohmond 


SUSSEX. 

Battle 
Brighton    . . 
Chichester 
Cuckfleld  .. 
Eastbourne 
East  Orinstead  .. 
East  Preston 
Hailsham  .. 
Hastings    . . 
Horsham  .. 
Lewes        . . 
Midhurst  .. 
Newhaven 
Petworth  .. 

Bye 

8t«yning  .. 
Thakeham 
ricehurst . . 
Uckneld  .. 
Westtwurne 
Westhampnett  .. 


WABWICK. 

Aloester 

Aston         

Atherstono 
Birmingham      ..        .. 

Covont^ 

Foleshill 

Moriden 

Nuneaton 

Bogby       

Solihull 

Soiitham 

Stratford-on-Avon 
Warwick 


PERGENTAGBB  of  BiBTHf) 

.  ■  • —    


976 
4.717 

377 
1.334 
1,436 

592 
1,476 

480 

9,44(5 

941 
1,060 


16,836 


668 

2,482 
262 
637 

1.087 
426 
84<) 
406 

1,280 
676 
493 
308 
283 
lUO 
246 

1.694 
169 
340 
6M 
161 
431 


13.429 


616 

10.464 

689 

8a47 

2.207 
683 
343 
039 
847 

1.389 
26:{ 
449 

1.137 


27,872 


Certifloates 

of 

''Successful  Vaccination.'* 

(1) 


1899^7. 


68'6 
67-1 
76*7 
73*1 
79*7 
77*6 
71"5 
89'6 
77*9 
70'7 
88*6 


71*7 


64*3 
786 
87*4 
82'6 
19*2 
48*7 
838 
768 
69*6 
796 
34'4 
88*2 
80'0 
90'3 
79- 1 
85*3 
897 
76*9 
43*8 
86'3 
842 


70'8 


82*6 
72"0 
66*2 
77*9 
11'4 
44*2 
77-6 
10*  1 
38'8 
75-9 
78-0 
80-7 
82'6 


67-6 


1898. 


1899. 


1900. 


Certificates 

of 

**Oonscientioufi 

Objection." 

(2) 


1898. 


73*3 
43'6 
67*7 
59*7 
78-2 
59*6 
67-7 
87'7 
66*8 
61  "5 
81'9 


62*3 


64'8 

68'4 

77*5 

80*3 

14-0 

35'3 

762 

61*0 

72- 1 

80'4 

367 

86'6 

66-0 

87*6, 

72*3 

74*2 

83*  1 

76*6 

38*6 

86'6 

846 


64'9 


79*6 
671 
42"0 
70*6 
18-5 
69*4 
66'U 
181 
10' 3 
63*9 
63*6 

Giro 

78*  1 


6r3        64'6 


763 
47'4 
70*3 
71*8 
79*2 
70-9 
70*4 
80*8 
65*6 
721 
84-1 


66*8 


79"6 
62*6 
79*1 
82'5 
261 
69*4 
74*0 
69*0 

7r4 

79*2 
36*2 
90  "5 
52*1 
86*1 
74  "5 
73*2 
87*0 
74 '0 
60*6 
81*1 
85*3 


66'4 


K»*3 
801 
61*0 
65*6 
61-0 
73*  3 
61*5 
33' 3 


11» 
74*8 
73*9 
729 

807 


80*0 
60*2 
766 
71-3 
83'4 
78*6 
77"0 
86'9 
76-6 
742 
878 


73*3 


722 
72*2 
84-0 
84*7 
297 
607 
78*8 
69*3 
71*3 
77*9 
46'6 
87*0 
61 '8 
88'9 
80'9 
78*4 
86*8 
78*2 
667 
91-4 
88*2 


70-1 


8:ri 

72*0 
47*0 
67*2 
56- 1 
76*3 
74*6 
53  0 
2i)'8 
77'3 
7r9 
797 
811 


87*8 


0-6 
2*0 
16*6 
3'6 
1-0 
1-5 
8*3 
12 
11 
5*8 
11 


2'8 


1'8 
11 
3*1 
4*5 

111 
2'6 
2*4 

17*3 
6*2 
6*4 

33*3 
2*4 
72 
23 
9'2 
17 
0*6 
67 

29*1 
1*2 
11 


1899. 


1*8 
1*6 
11 -2 
30 
1"8 
1-6 
72 
41 
27 
8'6 
11 


3*1 


6*3 


77 
0*4 
61 
0*4 
97 
9*8 

re 

67 
1*8 
13 
3'9 
7*8 
16 


21 


4*0 
2*0 
21 
4'4 

10' 3 
67 
4-6 

22'9 
9'2 
31 

30*6 
0*9 

16'9 
31 

12'2 
27 
22 

127 

211 
11 
07 


7*0 


6*0 
0*4 
2*0 
0"3 
5"8 
77 
2*5 
7*8 
1*6 
12 
11*2 
67 
4*6 


1*8 


1900. 


13 
1*5 

14*9 
2*4 
10 
1-5 
7*4 
2-1 
2'3 

13*2 
0*8 


3-1 


111 

2*8 
1-9 
22 

24*2 

111 
3*9 

257 

116 
43 

30*4 
1-3 

27*2 
1*6 

10-2 
28 
13 
97 

25'6 


9*4 


6'4 
0-5 
49 
0*4 
8-1 

100 
4'9 

163 
3-6 
1*2 

14*8 
40 
4*8 


2*6 


In  the  Betums  for  the  years  180S-97  the  Number  of  Certificates  of  Ctonadentious  Objeetlon 
finally  accounted  for,"  but  allowance  has  been  made  for  these  in  the  ''Total  unvacmnated. 
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IS  RBSPaCTXTS  YRiUia 


Children  not  finally 
accounted  for. 


(3) 


1888-97.      1808. 


1800.       1000. 


Total  Unvacclnated. 


(CoLB  +  OoUa.) 


1803-07.      180a   I    1808.  |    1000. 

I 


24*3 
33*5 
14*7 
17*5 
11*6 
150 
18*6 
41 

ire 

21 '8 
3*3 


10'6 


27*0 

10*4 

47 

10*0 

00*1 

46'4 

%-5 

15*6 

202 

12- 1 

48*4 

4*4 

11*4 

2*9 

0'5 

8*4 

3-0 

157 

44*5 

6*9 

8*2 


19'5 


7*8 
13*9 
30*3 

7*8 
005 
43'3 
140 
74*2 
61*  I 
15' 3 
12*8 
10' 1 

8'7 


10'3 


18'3 
43'2 
14*3 
27'3 

0-7 
27*1 
13*« 

5*3 
21-6 
23'6 

53 


24*5 


12*4 

30*4 
01 

15*6 
8*8 

17'8 

12*3 
4'7 

20'9 
0*5 
3'0 


10*7 

281 
3'4 

18*3 
51 

12'2 
O'O 
2'7 

11*7 
53 
31 


20*5        14*5 


25- 1 
16*4 
ID'S 

8*2 
631 
.^'9 
11'7 
14'8 
10-5 

7-8 
23*9 

40 
16'5 

1-4 

5*9 
14'7 
12'0 
11-5 
230 

7'2 

5*6 


10"3 

213 
5*5 
4*9 

62'8 

27*5 
9*4 

111 
8'8 
7'8 

270 
1'8 

191 
1*5 
33 

12'6 
2'7 
7'1 

11*5 
8*3 
4'5 


9'5 

12*7 

6'5 

5*0 

37'4 

21 '6 

81 

8'4 

8*5 

8*4 

140 

5*5 

4'9 

2*0 

3'3 

10' 9 

4*4 

5*3 

10' I 

27 

3"0 


18*8    ;    16' 1 


11'7 


4*5 
17'5 

.W7 
14*6 
55'5 
70 
21*5 
58*2 
78*0 
23'6 
25*4 
19'3 
10*2 


22*6 


2*2 
14*8 
36*2 
16-7 
30*5 

7'8 
24*7 
44*9 
77*8 
12*7 

6*9 
11*9 

51 


18*8 


1*2 

13*2 

34'0 

15*4 

26*0 

2*2 

111 

17*4 

56*0 

12'6 

81 

5*3 

5'2 


15'7 


24*4 
33*6 
17*7 
17*9 

ire 

16*0 
19*7 

4*2 
13*6 
221 

3*3 


19*9 


27*0 
10*4 

4*7 
10*4 
711 
46*9 

8*5 
16'8 
20'6 
12*5 
63*1 

4'5 
12'3 

2*9 
11*6 

6*4 

30 
16'8 
48*9 

69 

8'3 


20*2 


8*8 
13-9 
31*2 

7-8 
73*5 
45-0 
14 '2 
75*2 
51 '8 
15*4 
13*5 
11  1 

8*7 


19*8 


18*9 
45*2 
30*8 
30*9 
10*7 
28*6 
22*1 

6*5 
22*7 
29*4 

6*4 


27*3 


25*1 


26*9 
17'5 
13*6 
12*7 
74*2 
57'5 
14*1 
321 
16*7 
13*2 
67'2 

6*4 
22*7 

3*7 
15' I 
16*4 
12*5 
18'2 
521 

8*4 

6-7 


12*2 

17*9 
44*8 
15*0 
65*2 
16'8 
23*1 
64*9 
79*8 
24*9 
29*3 
27*1 
11*8 


24*6 


14*2 

41*0 
20*3 
18*6 
10*6 
19'3 
19*5 

8*8 
23*6 
180 

5"0 


23*6 


14*3 
23*3 

7*6 

9*3 
631 
34*2 
14'0 
340 
180 
10'9 
f?7*5 

27 
35'0 

4*6 
15*5 
15"  3 

4'9 
19'8 
32'6 

9'4 

5'2 


231 


AFF.A,No.S. 

AnalTBiB  of 

▼aooination 

Offlcers' 

Betnms.1809- 

1000. 


8*2 
15'2 
38'2 
17*0 
36' 3 
16*5 
27'2 
52'7 
79*4 
13'9 
181 
17*6 

9*6 


20*6 


12*0 
29*6 
18*3 
20*7 

61 
13*7 
14*3 

4*8 
140 
18*5 

3*9 


17*6 


20*6 
15*5 

8*4 

7*2 
61*6 
32*7 
12*0 
34*1 
20'0 
12'7 
44'4 

6*8 
321 

3*5 
13*6 
13*7 

5'7 
15*0 
36*6 

2*7 

3*9 


211 


7*6 
13'7 
38*9 
15*8 
341 
12*2 
16*0 
33*7 
591 
13*8 
209 
102 
10*0 


18*2 


SUBSBY 

(Eztba-mbtbopolitah:. 

ChertRoy. 

CroTdon. 

Dorking. 

Epsom. 

Farnham. 

Oodstone 

Guildford. 

Hambledon. 

Kingston. 

Beigate. 

Blcnmond. 


SUSSEX. 

Battle. 

Brighton. 

Chichester. 

Cuckfleld. 

Eastbourne. 

East  Orinstead. 

East  Preston. 

Hailsham. 

Hastings. 

Horsham. 

Jicwes. 

Midhnrst    . 

New  haven. 

Petworth. 

Bye. 

Steyning. 

Thakeham. 

Ticehurst. 

Uckfleld. 

Westbourne. 

Westhampnett. 


WABWICK. 

Alcester. 

Aston. 

Atherstone. 

Birmingham. 

Coventry. 

Foleshilf. 

Meriden. 

Nuneaton. 

Bugby. 

SolihuiL 

Houtham 

Stratford-on-Avon 

Warwick. 


reoeiTed  in  respect  of  the  children  bom  In  1807  has  not  been  included  in  the  Percentages  "  Not 
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AFP.  A,  No.  9, 

AnalyBiflof 
Yaooinatioii 
OffloenT 
Betnrns,  180S- 
1900. 


Number 

PBBOSIITAOXS  OF  BiBTBB 

Oerttfleates 

OertUtoatM 
of 

_— . 

of 
Blrthi 

OI 
"Bnoue— ful  Vaocinatlon." 

''Oonsoientloufl 
Objection." 

• 

in 
1900. 

(1) 

(«)     - 

1808^. 

1888. 

1899. 

1900. 

1896. 

1809. 

1900. 

WE£mtORLAfn>. 

Eastward         

318 

827 

72*6 

70-8 

76*7 

7*6 

11*4 

U'O 

Kendal      

043 

89*7 

89*6 

88'3 

88*8 

1*4 

1*3 

1*6 

Weft  Ward 

193 

88*7 

88*0 

80*3 

86*6 

10 

S'S 

21 

1.4(>3 

87-9 

86*7 

83'6 

86*8 

2*7 

3*6 

3*6 

WILTS. 

Amesbur^ 

162 

84'6 

82'6 

79*4 

76*3 

4*9 

80 

12*3 

Bradford-on-Avon 

221 

700 

39*3 

427 

47*0 

6*6 

61 

77 

Oalne        

204 

540 

44*6 

63*6 

64*9 

14*7 

6-4 

11*8 

Ohippenham      

672 

62*6 

22'6 

67*9 

46*8 

11 

91 

12*9 

Oricklade  and  Wootton  Bas- 

286 

40-1 

38*9 

61 '6 

67'0 

307 

22'4 

25*9 

Hett. 

Devizes 

490 

64*4 

62'2 

63'8 

64'6 

19*4 

19*7 

30*6 

Mahneiitrary      

Marlborough 

303 

67-7 

45'6 

67*1 

67*0 

41 

6*2 

9'6 

186 

90*7 

84*6 

841 

881 

31 

30 

1*6 

Mere          

118 

871 

89*3 

861 

82-2 

2*3 

6*1 

61 

Pewsey 

296 

891 

81*9 

801 

83*4 

3*2 

91 

8*8 

Salisbury 

647 

86*6 

66*6 

64'3 

65'8 

12*0 

20*0 

19*0 

Swiadon  and  Highworth 

1.757 

27*6 

16'4 

460 

455 

38*6 

27*6 

37*6 

Tlsbury 

177 

83*6 

72-3 

763 

82*6 

— 

1*6 

0*6 

Trowbridge  and  Melkaham. . 

421 

319 

15-3 

187 

»7*3 

371 

8'8 

12*8 

Warminster       

256 

74*9 

76*0 

82*4 

83*6 

100 

60 

6*7 

Westbury   and    Whorwells- 

238 

68*6 

31'3 

59*2 

64*3 

6*6 

2-9 

6*6 

down. 

Wilton       

222 

86'4 

68*9 

741 

75*2 

14*2 

161 

ie"7 

tJSEi 

69'2 

430 

57*3 

67*4 

18*7 

14*9 

20*3 

W0R0E8TBB. 

Biomsgrove       

924 

82*7 

80*7 

807 

83'8 

2*4 

2*0 

2*8 

Droltwich 

470 

84*6 

79*8 

87*2 

877 

0*9 

0-6 

0*9 

Dudley 

6,666 

78-6 

73*6 

76*6 

78*4 

ro 

1*0 

1*2 

Evesham 

600 

740 

61'0 

70*3 

660 

246 

19*3 

26*8 

Kidderminster 

998 

86*8 

83*0 

83*0 

861 

3*6 

2*4 

2*6 

King's  Norton 

6;387 

651 

67*6 

641 

69*0 

21 

1*0 

1*2 

Hartley 

.S42 

861 

71*4 

737 

83-0 

23 

11 

2*6 

Pershore 

324 

89*0 

85*7 

83-4 

87*0 

3*9 

5"4 

22 

Shipston-on-Stour 

361 

821 

76*6 

716 

737 

4-4 

123 

12*6 

Stourbridge       

3.098 

87*2 

84'3 

83'9 

84-6 

1*2 

ro 

0*9 

Tenbury   

181 

82'3 

84-9 

85*4 

84*6 

.    1*0 

— 

06 

Upton-on-Severn 
Worcester 

516 

86'2 

83*9 

83*9 

80*8 

3*3 

2*9 

6*8 

1.274 

670 

711 

66*9 

66*7 

1-3 

17 

0*8 

19340 

77*6 

72-4 

74*4 

76*7 

2*3 

1*9 

2*3 

YORK,  EAST  RIDING. 

Beverley 

668 

81 '6 

77*1 

81*6 

79*8 

6*0 

2*1 

S'6 

Bridlington        

Driffield 

611 

70*4 

68'3 

78-0 

76*3 

1*2 

3*6 

6*1 

462 

860 

76*1 

860 

807 

33 

1*6 

6*8 

Howden 

333 

83*3 

827 

867 

83-2 

0*9 

0*6 

1*2 

Klngston-upon-Hull  .. 
Patrington        

2.628 

68*9 

62'9 

61*4 

66*6 

42 

0*8 

0*8 

181 

82*6 

77*8 

90-5 

8B'2 

4*9 

11 

3*9 

Pdcklington       

.%4 

86-8 

80*6 

85*9 

83'6 

11 

11 

2*5 

Soulcoates 

6.666 

72*2 

73*3 

789 

79*2 

7*4 

0-8 

0*7 

Skirlaugh 

221 

861 

80*8 

837 

84'6 

0*9 

0*9 

— 

York         

2.660 

80*6 
76*3 

76*3 

80*2 

78*  1 

1*4 

11 

1*8 

13,463 

70*6 

76*6 

74*9 

4*6 

1*0 

1*6 

» 

• 

*  In  the  Returns  for  the  years  1888-97  the  Number  of  Oertlticates  of  Conscientious  Objeotlon 
finally  accounted  for,"*  but  allowance  has  been  made  (or  these  in  the  ** Total  UnvacoiQated," 
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nf  BBSPXOnVB  YKABS. 

OhiMren  not  finally 
aeooiinted  for. 

Total  UnTaooinated. 

(8) 

(O0L8  +  O0LS.) 

• 
18B8^. 

i8e& 

1899. 

i9oa 

• 
1888^. 

1896. 

1899. 

1900. 

■ 

WESTMORLAND. 

6-6 

7-9 

8-1 

3*6 

6*9 

16*6 

19*6 

14-6 

Eastward. 

S'l 

3*6 

3*0 

3*0 

31 

4*0 

8*3 

3*5 

KendaL 

41 

S'6 

4*7 

4*8 

4'1 

3*6 

8*0 

6*3 

West  Ward. 

S'9 

8-7 

3*6 

3*6 

4*0 

6*4 

7*2 

6*8 

WILTS. 

7-0 

7-0 

6*7 

8*6 

7*0 

11*9 

13*7 

14-8 

Amesbnry. 

SO'6 

46*9 

44*4 

36*3 

23*1 

52*6 

49*6 

430 

Bradford-on-Avon. 

as'i 

38*4 

39*9 

37*5 

37*7 

43*  1 

36*3 

89S 

Calne. 

90*6 

70*1 

33*6 

84*6 

SO'5 

71*2 

34*7 

47*5 

Ohtppenham. 
Orickladeand  Wootton  Bos- 

46'S 

94-1 

14*9 

9*8 

51-6 

64*8 

37*3 

86*7 

sett. 

S6'3 

38*8 

15*4 

8'8 

29*9 

42*2 

361 

39*4 

Devises. 

S'8 

431 

310 

17*6 

23*9 

46'2 

28'2 

871 

Malmesbnry. 

ri 

41 

2*5 

1*6 

2*9 

7*2 

5*5 

3*2 

Marlborongh. 

6'S 

6*9 

6*8 

10-8 

6*3 

9*2 

10*9 

15*3 

Mere. 

41 

7*6 

3*5 

3*4 

41 

10*8 

12*6 

12*2 

Pewsey. 

6*6 

131 

6*8 

7*7 

7*0 

241 

26*8 

28*7 

Salisbury. 

67-1 

34*7 

16*3 

10*1 

63*9 

73*3 

43*9 

47*7 

Swindon  and  Highworth. 

9*0 

30*7 

13*7 

10*7 

9*0 

20*7 

15*3 

11-3 

Tisbury. 

53*6 

38*1 

67*3 

53*4 

66*5 

75*2 

711 

66*3 

Trowbridge  and  Melksbam. 

16'5 

9*0 

1*9 

8-0' 

177 

190 

7*9 

8*7 

Warminster. 

310 

64*5 

90*5 

31*8 

81*8 

611 

33*4 

27*3 

Westbury    and    Whorwells- 
down. 

71 

8'4 

3*0 

1*8 

8*1 

88*6 

18*1 

18*5 

Wilton. 

30*2 

30*0 

18*6 

15*6 

33*2 

48"7 

33*6 

36*8 

WOBOESTER. 

r? 

^'Z 

5*8 

4*3 

7*8 

10*1 

7*8 

7*0 

Bromsgrove.' 

6*1 

9*8 

6*8 

40 

61 

10*7 

7*4 

4*9 

Droitwlch. 

9'6 

13*6 

9*6 

8*0 

9-6 

13-6 

10*6 

9*2 

Dudley. 

16*4 

6*5 

3*9 

3*3 

19-1 

301 

83-3 

29*0 

Evesham. 

3'4 

3*1 

8*9 

8*6 

3*6 

6*7 

5*3 

6*8 

Kidderminster. 

831 

38*6 

333 

18*3 

23*4 

30*6 

34*3 

19*5 

King's  Norton. 

6*4 

19*3 

14*8 

4*4 

6*4 

ai'6 

16*7 

7*0 

Martley. 

3*8 

3*8 

3*8 

3*4 

2'9 

7*5 

9*2 

5'6 

Pershore. 

0*3 

13*0 

5*4 

3*3 

9*6 

16*4 

17*7 

15*8 

Sbipston  on-Stour. 

3*6 

3*6 

31 

8*9 

2*5 

4*7 

41 

3*8 

Stourbridge. 

8*4 

6*5 

2'6 

6*6 

8*6 

7*5 

2*6 

7*3 

Tenbury. 

6*3 

6*7 

4*8 

4*3 

6*2 

10*0 

7*7 

10- 1 

Upton-on-Severn. 
Worcester. 

19*3 

15*6 

16*9 

88*4 

19*2 

16*9 

18*6 

33*2 

ir4 

14*3 

11*6 

9*9 

11*6 

16*6 

13*5 

12*2 

YORK.  EAST  RIDING.' 

7*3 

4*8 

6*8 

4*3 

7*3 

9*8 

8*3 

7*9 

Beverley. 

18'3 

16*1 

7*9 

8*6 

18*3 

16*3 

11-5 

13*7 

Bridlington. 
Driffiell 

4*0 

6*9 

4*3 

3*3 

4-0 

10*8 

5*9 

8'6 

4*9 

4*6 

3*9 

1*8 

4*9 

6*5 

3*5 

3*0 

Hovden. 

17"6 

88*7 

36*6 

38*3 

17'8 

33*9 

27*4 

291 

Kingston-upon-HulL 

8'6 

7*6 

11 

8*8 

8*8 

18*5 

2*2 

8*7 

Patrington. 

3*3 

4*9 

6*5 

8*8 

3*2 

60 

6*6 

5*3 

Pocklin^n. 

14*4 

7-0 

72 

6*8 

16-6 

14*4 

8*0 

6*9 

Sculcoates. 

6*6 

7*7 

3*4 

1*4 

6*6 

8*6 

4*3 

1*4 

Skirlaugh. 

7*3 

10*3 

7'9 

8*8 

7*2 

11*7 

9*0 

9*8 

York. 

13'1 

130 

10*8 

10*6 

13*6 

16*6 

11*8 

180 

▲m.A«No.& 

AnalvBiaof 

Vaooination 

Ofiloers 

Be«oms,189S- 

1900. 


reoelved  in  respeet  of  the  children  bom  in  1897  has  not  been  Included  in  the  Percentageei  **  Not 


App.  a.  Na.  S. 

Vuwmatloa 
B«tunu,iae}. 


OorUflckta* 
'BuooMatul  VMolnntlOD.' 


TOEK.  NORTH  Rioma. 

BeS^e      .'.'       "       .',■ 

Rosliiswold 

Onlsbontnch 

HetuHlev 

Kirkby  Hoonlda 

Lerburo , 

HiatoD      

Htddleabrangh 

^ortbitllertoo 

Plckertai 

Heetli         

Richmond 

ScarMmugh      

Sloko-ley 

Thlrsk      

Whithy 


TORE.  WEST  RIDI!(Q. 

Barnaley 

Bisrlsy.  North 

Bradtord 

Biumle* 

Dewnbary 

DoQcaatflT^. 
BcclMad  Bierlow 

Hallfal  '.'. 

Hemiworth       

Hotbeck 

Hoddersaeld      

Huinlot 

Kefffhley 

KnorMboroaih 

Leeds         

Oaaehnni.  OreM 

Fateley  Bridge 

PenlstoDG 

?on(armot  

Rotherham 

flnddlaworth       

Sedbergfa 

3elby         

Bettia         

Sbeffleld 

Hklpton 

TiuloasteT  

Thome 

Wakefleld 

Welhnby 

Wortley 


OertUlMtM 

ot 

"OonaoleaUaiia 

ObJeatloD.' 


*  bat  allowaoce  bi 
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IN  BESPECriYB  TSARS. 


Children  not  finally 
acconnted  for. 


rS) 


18»-87. 


3*2 
S'3 
B-7 
74 
90 
8*6 
2*3 
9*3 
6*2 
2*9 

]0'3 
7*9 
8*4 

66'9 
3*6 
2*7 
6*3 


12*3 


8*3 

280 

29*5 

18*4 

51*4 

13*8 

4H 

lire 

621 

9'ft 

5*7 

2*8 

5*6 

7fi*7 

320 

6*7 

3*8 

10'7 

6*5 

71 

14*6 

70 

65*5 

34 

4'6 

14*7 

01 

62*7 

5*5 

170 

7*6 

7*9 

19*1 

9*4 


20*6 


1898. 


3'8 
6*3 

12*7 
8*0 
1*9 
3' 6 
1*8 

11*5 
9*5 
3*8 
6*8 
4  8 
9  0 

2T6 
77 

160 
3*6 


10*0 


8*8 

23*4 

40*6 

271 

371 

9*8 

71 

9*3 

717 

11*7 

10'5 

6*8 

71 

30*7 

33*4 

10"  6 

41 

28*8 

11*6 

10'4 

3*4 

5*6 

7*9 

1*4 

30 

9*6 

9*2 

16'4 

7*4 

20*3 

5*8 

60 

23'3 

84 


18*5 


1jSW% 


4*0 
4'8 

13 '6 
62 
6*9 
33 
41 
5*5 

10'9 
6*0 
6*9 

4*6 
21*8 
2*2 
7"1 
4'0 


9*7 


61 

18*7 

24*9 

5*3 

34*8 

5*8 

6*3 

6*2 

631 

100 

8*4 

4*4 

7*2 

24*8 

18*7 

13*2 

0'8 

13-7 

80 

9  0 

3*4 

41 

5*8 

1*2 

2'6 

76 

5*8 

210 

30 

18*6 

?** 
3*6 

12'6 

8'3 


14*3 


1900. 


37 
16 

141 

117 
5*3 
41 
0'8 
3'6 

12*9 
2'9 
6*8 
1*9 
6*9 

18*9 
4*6 
3*7 
33 


10*9 


7*2 

15'1 

16*8 

4'8 

38*9 

4*8 

6*8 

5*4 

68*1 

7*0 

8'4 

4*4 

61 

9*2 

20*6 

12*1 

3*6 

13*9 

5*5 

5*4 

3*3 

3*4 

6*1 

3*9 

2*2 

4*4 

6*2 

17*6 

3*4 

14*2 

3'6 

1*4 

9*9 

7*5 


13*2 


Total  Unvacoinated. 


(O0L2-I-C0I.3.) 


• 
1893-97. 


8*2 
3*2 
5*7 
7*4 
90 
8*6 
2*3 
97 
6*2 
2'9 

10*9 
7*9 
8*5 

87*0 
3*5 
2*7 
6*6 


12*4 


8*3 

287 

29*7 

18*4 

61*4 

14*2 

47 

10*6 

-82*8 

9*7 

6*7 

2*8 

5*6 

86*8 

32*6 

6*7 

2*9 

10*9 

67 

7*1 

14*7 

7*0 

76*3 

3*4 

4*6 

16*9 

9*2 

61*8 

6*5 

17*6 

7*6 

7*9 

197 

9*4 


21*2 


1898. 


1899. 


1900. 


APP.  A,  No.  X 

Analysis  of 
Vaccination 
Offlcere* 
Returns,  1893- 
1900. 


3*8 

8*0 

37 

6*7 

8*1 

5*3 

13*1 

14*0 

14*6 

10*3 

8*9 

14*6 

3*8 

10*0 

71 

5*4 

5*0 

9*8 

1*8 

4*8 

31 

14*6 

9*3 

9*8 

10*8 

11*4 

13*6 

47 

9*6 

77 

11*4 

9*2 

9*4 

4-8 

2*3 

3*8 

9*3 

5*2 

7*8 

621 

39*8 

46*3 

8*4 

6*2 

5*4 

16*3 

9*0 

5*8 

77 

7*6 

6*9 

16*4 

13*4 

16*6 

9*7 

6*9 

7*8 

28*3 

20*7 

18*9 

43*6 

27*8 

21*9 

280 

7*6 

8*0 

60*2 

43*3 

490 

14*3 

12*3 

10*7 

8*8 

7*8 

7*6 

10*2 

5'6 

5*8 

76*0 

63*6 

68*7 

12*5 

11*8 

7*8 

111 

9*6 

10*3 

8'8 

81 

8*2 

81 

91 

8'5 

89*3 

68*2 

62*8 

38*6 

24'6 

27*5 

11*9 

14*8 

13-9 

6*7 

44 

57 

29*7 

160 

15-9 

130 

8*9 

7*5 

12*6 

11  0 

7*3 

4*2 

5*2 

61 

6*4 

6*1 

4*2 

64*0 

230 

30*5 

1*4 

2*4 

3*9 

37 

4*6 

3*3 

18*9 

16*5 

13*6 

10*4 

6*8 

6*9 

60*6 

39*6 

48'3 

91 

4*3 

4*3 

26*7 

23*6 

19*6 

7*2 

51 

5*4 

6'8 

4*6 

4*0 

290 

16*6 

131 

90 

9*4 

8*4 

2S'6 

17*9 

17*6 

TOBK,  NOBTH  BIDING. 

Ay§garth. 

Bedale. 

Basinffwold. 

Gnisborougb. 

Helmsley. 

Kirkby  Moorsido^ 

Leybnrn. 

Malton. 

MiddleBbroogh. 

Northallerton. 

Pickering. 

Beeth. 

Bichmond. 

Scarborough. 

Stokesley 

Thirsk. 

Whitby. 


TOBK,  WEST  BIDING. 

Bamsley. 

Bierley.  North. 

Bradford. 

Bramley. 

Dewsbury. 

Doncaster. 

EocIeHoIl  Bierlow. 

Goole. 

Halifax. 

Hemsworth. 

Holbeck. 

Huddersfleld. 

Hunslet 

Keighley. 

Knaresborough. 

Leeds. 

Ouseburn,  Great. 

Pateley  Bridge. 

Penistone. 

Pontefract. 

Bipon. 

Botherham. 

Saddleworth. 

Sedbergh. 

Selby. 

Settle. 

Sheffield. 

Skipton. 

Tadcaster. 

Thome. 

Wskkefleld. 

Wetherby. 

Wharfedale. 

Wortley. 


reoeired  in  respect  of  the  children  bom  in  1807  has  not  been  included  in  the  Percentages  **Not 
11870  F 


MS 


APP.  A,  No.  S. 

Analvsifl  of 

Vac<aiiatio2i 

Officers* 

Beturii8.1893- 

1900. 


ANGLESEY. 
Holyhead.. 


Anffleeey 
Hyhead 


CABMABTHEN. 


Oarmarthon 
Llandilo  Fawr  . . 
Llandovery 
Llanelly    . . 
Newcastle-i  n  -  Emlyn 


Number 

of 

Births 

in 

1900. 


BBEOKNOOK. 

Brecknock 

Builth        

Orickhowell 

Hay 


CARDIGAN. 

Aberayron  

Aberystwith      

Cardigan 

Lampieter 

Tregaron 


CARNABVON. 

Bangor  and  Beaumaris 

Carnarvon  

Conway 

PwllheU 


DENBIGH. 


Llanrwit 

Bothin 

Wrexham 


331 
532 


853 


391 
221 

689 
203 

1.504 


213 
454 

3(iO 
209 
177 


1.362 


816 
750 
219 
1,804 
417 

4.U06 


987 

1,170 

843 

444 


3.449 


•no 

283 
2,496 


3.107 


Peboemtagbs  of  Births 


Certificates 

of 

"Successful  Vaccination." 


(1) 


1883-97. 


1898. 


1899. 


1900. 


Certifloates 

of 

**  Conscientious 

Objection." 

(2) 


1898. 


1899. 


86*2 
86*5 


86*4 


87*7 
85  "0 
77' I 
69 '0 


796 


86-7 
B4'2 
75*6 
85- 9 
88'4 


83*4 


88*0 
86*4 
87*7 
84*4 
87*3 


86-J 


86*3 
777 
81-3 
83*0 


81'9 


80*1 
86'2 
84*5 


84'2 


89'3 
85*9 


87*2 


«7'8 
85*4 
62*9 
73*4 


743 


82'0 
83"7 
810 
86*3 
88*2 


83*7 


87*9 
86*9 

as'8 

853 
83*2 


880 


84*4 
766 
74-0 
60"0 


771 


75'4 
K5-5 
82*8 


822 


86'9 
86'6 


861 


a5'5 
80*2 
06*2 
78*2 


751 


84  6 
841 
&57 
82-5 
841 


84-3 


87*0 
K57 
Hi'd 
83'4 
852 


847 


85*3 
849 
7^8 
770 


82*8 


78-2 
87*9 
850 


84'6 


87*2 
857 


86'3 


88-0 
84*6 
87*8 
74*9 


85'6 


817 
83*0 
87-4 
88*0 
87*0 


851 


887 
887 

867 
877 
86*8 


88-0 


88"0 
86' 9 
82*8 
867 


86*2 


82'8 
88*6 
857 


86'6 


2"3 


0'9 


0-4 
0*5 
5*2 


11 


0*8 
2"ii 


0*9 


0*4 


0*1 
0*2 


0*2 


0*3 

0*1 
0*4 


0*2 


21 
0*2 


0*4 


0'3 


0*1 


0*2 
1*3 
1*0 
5*8 


16 


2T» 
1*9 


1*2 


0*1 
0*3 

0*5 
0*2 


0*3 


I'l 
0*8 
0*6 
0*2 


0*5 


0*3 


0*2 


1900. 


0*3 
0*9 
1*0 
0-4 


1*5 


0*6 
1*3 
2*3 


10 


0*2 


0*2 
0*5 


0*2 


0*3 
0*3 
0*8 
0*2 


0*4 


0*3 


0*3 


*  In  the  Betums  for  the  years  1893-97  the  Number  of  Certifloates  of  Conficientioua  Objection 
finally  accounted  for,"  but  allowance  has  been  made  for  these  in  the  "  Total  Unviurcinated. 


\ 
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IN  RBSPBOTIYB  YKABS. 


Children  not  finally 
accounted  for. 


(3) 


3'6 
5*4 


4-7 


2*6 

4*6 

1:8 

19-3 


10*  1 


ai 

5'5 
IS'9 

ri 

2*2 


6'6 


23 
3-1 
2*7 
53 
2*8 


3*9 


3*8 

10*2 

6*8 

6*2 


6'9 


7*9 
3*9 
4*8 


4? 


1898. 


1899. 


1900. 


3*1 
6'3 


6*0 


3*0 

5*2 

3»-7 

12*4 


16*8 


7*6 
4*7 
80 
2"6 
1*9 


6'3 


0'6 
2*4 
2*3 
3*6 

6*9 


30 


3*6 

9'6 

161 

19*4 


10*3 


15'4 
4*2 
4*5 


6*7 


1*2 

4-2 


31 


31 

9'1 

2i*» 

4*4 


13*1 


3'4 
4*J 
3*5 
1-8 
1*5 


31 


1*5 
1*6 
1*3 

2*7 
2*0 


2*1 


2*0 
3*2 
7*4 
6'0 


4'3 


7*8 
1*5 
3'5 


3*8 


2*2 
4'3 


3*5 


•1 


3'6 
7*2 
4 -J 
8'4 


51 


5*6 
51 
2*3 
2*4 
2'8 


3*8 


1*1 
0*7 
0*9 
2-7 
4*3 


2:0 


0*6 
1*8 
3*5 
3*4 


21 


4*9 
2'3 
3*1 


3"3 


Total  UnvaccinatoiL 


(CoL  2  +  CoL  3.) 


1803-97. 


3*6 
6*4 


4*7 


2*6 

4*6 

12*8 

19*5 


10*2 


3*1 
5*5 
16*9 
2*1 
2*2 

6*6 


2*3 
3*3 
2*7 
6*3 
2'{5 


3*9 


3*8 

lf2 

6*8 

6'2 


6*9 


8*0 
2*9 
4*8 


4*9 


1896. 


5*4 
6*3 


6-0 


3"0 

5-6. 

31*2 

17*6 


7*6 
6-5 

10-6 

;2-6 

1-9 


6'2 


ro 

2*4 

2*3 
37 
71 


3*2 


2'9 
•9*5 
15*2 
19*8 


10*5 


17*5 
4*3 
4*7 


6*1 


1899. 


1900. 


1*5 
4*2 


3*2 


3*3 
10*4 
23*0 

10*2 


17*9    !    13*6 


3*4 

6*5 
5*4 
1*8 
1*5 


4*3 


1*6 
1*9 
1*3 
3*2 
2*2 


2*4 


3*1. 
4*0 
7*9 
7*1 


4*8 


7*8 
1*5 
3'8 


4*0 


AfP.  A,  Ko.  1 

AnalyiUoC 

Yacclnation 

Oflloen' 

Betams,lB6B* 

190a 


2*2 
4*3 


3*5 


3*9 

81 

5*2 

14'8 


6*6 


61 
6*4 
4*6 
2*4 
2*8 


4*8 


1*3 
0*7 
0*9 
2*0 
4*8 


2*2 


0*9 
21 
4*3 
3*6 


2*6 


4*9 
2*3 
3*4 


3*6 


ANGLBSBY. 
HoIyheisML 


Anslesey, 
uyhead 


BBEOKNOOK. 


Brecknock. 
Bnilth. 
OrickhoweU. 
Hay. 


OASDIGAN. 


Aberayron. 

Aberystwith. 

Cardigan. 

Lampeter. 

Tregaron 


-A 


CABMABTHBK. 

Carmarthen. 
Llandilo  Fawr. 
Llandorery. 
Llanelly. 
Newoastle-in-Bmlyn. 


OABNABYON. 

Bangor  and  Beaumaris. 

Carnarvon. 

Conway. 

PwltheU. 


DENBIGH. 


Llanrwst. 

Ruthin. 

WrexhaniL 


received  in  reipeet  of  the  ohildnn  bom  in  1897  has  not  bedn  included  in  the  Peroeotagee  •  Not 
11870  .         -  .     .         -  ^  ^ 
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A^^.A.  NO.S. 

AnalyilB  of 
VacoinattoD 
Offioert* 
Betonia,  18B3- 
1900. 


Number 

PB&0BNTAOB8  OF  BIBTB8 

Oertiflsatef 

Certlflcatee 
of 

of 
Birthf 

01 

**Snooe88ftil  Vacciiiation.'* 

**  Conacientioai 
Objectton." 

in 
1600. 

(1] 

) 

(2)                  1 

- 

188S-97. 

1898. 

i 

1890. 

1900. 

18B6. 

1899. 

1900. 

FLINT. 

Ataph,8t 

Hawarden         

Holywell 

688 
688 

U79 

81'9 
?|-2 
84*0 

78*7 
W2 
82*6 

81*0 
88'6 
86-1 

84*3 
881 
860 

0*3 
0*2 
0*3 

o"*4 

0*3 
0*2 

2,456 

82*2 

82'4 

84*6 

860 

0*2 

0*1 

01 

GLAMORGAN. 

Bridgend  and  Oowbridtfe    .. 

Oyudifl      ..       

Gower       

Merthyr  Tydfil 

Neath        

Pontardikwe       

Pontypridd        

Swan«ea 

2,128 
730rt 

338 
4.960 
2.442 

938 
7.679 
3,^6 

ra-3 

87*2 
87*9 
80'S 
8r7 

801 
72*1 
83*3 
781 
86*3 
881 
73-6 
831 

76-0 
711 
78'4 
71*8 
79*9 
87*7 
66'8 
79-6 

78*4 
76*8 
85*6 
78*2 
82'6 
87*6 
72*8 
80'4 

0*3 
1*4 
0*3 
0*3 
0'5 
0*1 
0*3 
0*2 

0*4 
1*6 
0*6 
0*6 
0*8 

0-4 
0*4 

0*4 
2*0 
0*3 
0*4J 
0'7 
0*3 
0*4 
0*8 

29,377 

823 

771 

72*6 

77*2 

0*6 

0*8 

0*9 

MBRIONFrH. 

1 

Bala 

Oorwen 

Dolgelly 

Festiniog 

129 
408 
326 
8:j0 

79*7 
82*6 
84*6 
8r9 

81*7 
84*4 
841 
647 

70*1 
87-1 
88*4 
73*2 

760 
88*6 
89*0 
69*6 

1*5 

0-4 
0*3 

0*9 
0*3 
01 

1*6 
0*3 
0*3 

1.683 

82*5 

69*9 

79*4 

77*2 

OS 

0*4 

0*2 

MONTOOMKRY. 

% 

9 

Forden      

Llanfyllin 

Machynlleth      

Newtown  and  Llanidloen    . . 

362 
427 
260 
570 

86:2 

8r6 

88"i 
847 

881 
87*6 
87*2 

79*8 

86*6 
891 
83*9 
78*3 

870 
91*3 
8r2 
791 

1*4 
0*2 
0*4 
0*5 

0*3 
0*4 

0*2 

1*4 
02 

o:5 

1.619 

861 

8I'8 

841 

84*9 

0*6 

0*2 

0*6 

PEMBR0K8. 

•i 

Haverfordwoft 

Narberth 

Pembroke 

866 
396 
819 

77*6 
879 
96-^ 

72*7 
88'4 
82*6 

79-6 
92*0 
83*6 

80*8 
83*4 
87*2 

0-2 
0*3 

0*2 
•    0*5 

0*1 
0^1 

2.0.10 

82*8 

7»-6 

83'4 

86*7 

0*2 

0*8 

0*1 

RAbNOa 

•l 

Knighton 

Rhayader 

316 
248 

36*9 
74-4 

87S 
610 

78*6 
47*6 

69*8 
981 

0*9 
0*8 

3*6 
0*7 

41 

0*4 

• 

563 

50*6 

68*9 

63*6 

66*3 

0*8 

2*2 

2*5 

*  In  the  Betnms  for  the  yean  1808-07  the  Nnmber  of  Certifloatee  of  Qprnetentiouf  Objaetioa 
Jlnally  accounted  for,*'  bu^  allowance  ban  been  made  for  these  in  the  **  Total  Uavacoiaated.** 
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Childien  not  finally 
accounted  for. 

(3) 

Total  Unyaodnated. 
(CoL2  +  OoL3.) 

/ 

• 
18as-«7. 

lasa     1809. 

190C. 

• 
1893-97. 

18B6. 

1 
1809.  '    1900. 

1 

7*6 

13*8 

6*6 

70 
2*6 
7*7 

4*3 
3*7 
5-5 

4*2 
2*6 
4*4 

7-6 

13*8 

6*6 

80 

4*3 
4*1 
5*5 

4*5 
8*8 
4*4 

FLINT. 

Aaaph,  St. 

Hawaroan. 

HolyweU. 

8*3 

6*4 

4*7 

3*9 

8*3 

6*6 

4*8 

4*0 

61 
8*2 
11*9 
5-8 
2*8 
2*2 
6*3 
6*3 

81 
14*9 
8*0 
8*2 
4*3 
20 
ISO 
6*7 

10*8 

130 

10*2 

100 

7*3 

1*2 

14*8 

80 

120 
12*6 
41 
9*5 
6*4 
1*4 
130 
7*7 

5*1 
8*2 
11*9 
5*8 
2*8 
2*2 
6*3 
6*3 

8*4 
16*3 
8*3 
8*5 
4*8 
2*1 
13*3 
5*9 

11*2 

14*6 

10*8 

10*6 

81 

1*2 

15*2 

8*4 

12*4 

11*6 
4*4 

10' 1 
71 
1*7 

13*4 
8*3 

GLAMOBOAN. 

Bridffeod  and  Oowbrldga. 

Oower.' 

Merthyr  Tydfil. 

Neath. 

Pontanlawe. 

Pontypridd. 

8iran«ea. 

61 

10*3 

11*3 

10*6 

61 

10*9 

12*  1 

11*5 

> 

7*2 
6*9 
2*8 
6*0 

8*4 

51 

3*5 

33*2 

13*4 
41 

2*1 
11*8 

12*4 

6*4 

2*6 

190 

7*2 
6*9 
2*8 
6*0 

9*9 

5*5 

3*8 

33*2 

13*4 
5*0 
2*4 

11*9 

14*0 
6'7 
2*8 

19*0 

MEBIONKTH. 

Bala. 
Corwen. 
DolffoUy. 
Fe^tiniog. 

6*2 

U*6 

81 

12*0 

5*2 

18*8 

8*6 

12*2 

61 
3*2 
3*5 
70 

1*9 

3*7 

6*4 

10*2 

21 

1*3 

4*2 

11*3 

2*5 
1*2 
3*8 
9*6 

51 
3*2 
3*5 
70 

3*3 

3*9 

6*3 

10*7 

2-4 

1*7 

4*2 

11*6 

3*9 

1*4 

3'8 

lO'O 

hontooiIert. 

Forden.  • 

fjanfyllin. 

Machynllelb. 

Newtown  and  Llanidloes. 

6*0 

6*1 

5*3 

4*8 

6*0 

6*7 

5*5 

5*4 

10*7 
3*M 
4*3 

16*3 
1*9 
8*6 

78 
1*8 
6*4 

7*2 
0*6 
4*4 

10*7 
3*8 
4*3 

15*2 
2*1 
8*8 

8*0 
1*8 
6*9 

7'3 
0*5 
4'6 

PfiMBBOKB. 

HaTerfordwaei. 

Narberth. 

Pembroke. 

6*9 

61*9 
161 

100 

6*2 

4*8 

6*9 

10*2 

6*5 

4*9 

33*8 
30*3 

10*9 
45*7 

16*2 

60*4 

«        1 

61*9 
16*0 

i 

Ml 
311 

>  V 

'  14*5 
46*4 

19*3 

60-8 

BADNOR 

Knighton. 
Ubayoder. 

381 

32*3 

276 

30*7 

38*2 

831 

29*8 

33*2 

A?P.  A,  No.  3. 

AnalyslH  of 
Vaccination 
Ofllcen' 
Rettimi,  1893- 
19oa 


r9oetTo4  la  reepoct  of  the  children  born  ip  1897  hM  noi  been  included  io  the  Peroentagei  **No| 
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No.  4. 


App.A^o.4.    Qn    ijJjq    Administration    of   the    Vaccination    Acts    in 

England    and    Wales    during    the    twenty-eight    years 
1873-1900 :  an  illustrated  Statistical  Summary  ;  by  Mr.  Chas. 

J.  HUDDART. 


On  the  Admin- 
istratioQ  of  the 
Vaccination 
Acts  from 
1873tol900;by 
Ifr.  Huddart. 


Nothing  more  is  attempted  here  than  the  statement  in  brief 
form  of  certain  data  in  connexion  with  the  administration  of  the 
Vaccination  Acts  in  England  and  Wales.  The  data  have  been 
taken  from  the  Returns  of  Vaccination  Officers  as  issued  in  the 
Annual  Reports  of  the  Board  and  their  Medical  Officer,  and  have 
been  incorporated  in  a  series  of  twelve  maps  of  the  country  in  a 
way  to  give,  county  by  county,  for  England  and  for  North  and 
South  Wales,  the  following  information  during  each  of  the  five 
quinquennia  1873-97  and  for  each  of  the  three  succeeding  years. 
For  the  sake  of  uniformity  of  nomenclature.  North  and  South 
Wales  are  each  of  them  treated  as  a  "  county." 

The  maps  are  designed  to  illustrate  : — 

I.-V.  The  percentages  of  default  under  the  Vaccination  Acts 
in  respect  of  the  five  quinquennia  1873-97, 

VI.  Like  facts  for  the  year  1898. 

VII.  The  percentages  of  "  abstention  "  from  vaccination  for 
the  same  year,  1898 — arrived  at  by  the  addition  to 
the  '* default"  of  map  VI.  of  the  children  legally 
exempted  from  vaccination  under  Section  2  of  the 
Act  of  1898. 

VIIT.-IX.  Facts  as  to  such  "abstention"  for  the  years  1899 
and  1900. 

X.-*XII.  Percentages  of  statutory  "  exemption  "  from  vaccina- 
tion in  respect  of  1898, 1899,  and  1900. 

•  « 

In  order  that  these  maps  may  be  the  more  readily  interpreted, 
there  has  been  placed  over  against  each  a  ^*  key  "  showing  the 
numerical  position  of  the  counties  in  the  order  of  growing  default, 
abstention,  and  exemption  respectively. 

It  will  be  seen  from  map  I.,  dealing  with  the  period  1873-77, 
that  of  the  45  counties  only  six  showed  upwards  of  5  per  cent,  of 
default,  whilst  not  one  county  reached  10  per  cent,  of  default. 
Hence,  it  seems  clear  that,  whatever  the  cause,  the  Vaccination 
Acts  were  as  regards  these  five  years  working  smoothly  and 
successfully.  And  it  may  be  noted  here  that  not  one  of  the  six 
counties  just  referred  to  reached  25  per  cent,  of  default  in  any 
of  the  five  quinquennia  ended  with  1897. 

Map  IL  shows  that  in  the  second  period,  1878-82,  only  one 
county,  Leicester,  had  default  of  upwards  of  10  per  cent.  Here 
again  is  evidence  of  all  bat  universal  smoothness  of  working;  of 
the  Acts. 
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Once  again,  in  Map  III.,  for  the  qninqnenniad  1883-87,  Leicester    app.  a.  Na  4. 
alone  figured  with  upwards  of  10  per  cent,  of  default.     That  ontheTdmin- 
county  had  indeed  made  large  retrogression  in  the  period,  its  istrationofthe 
default  having  grown  from  12-0  in  Map  II.  to  as  much  as  27-5  I^gfrSm ° 
I)er    cent.      The    other    notable    change    in    Map  III.    is  the  J^^Hu^rt^ 
addition  of  nine  counties  to  those  previously  having  upwards 
of    5    per    cent,    of  default,  some  of  the  counties  thus  added 
becoming  in  later  times  notorious  centres  of  the  anti-vaccination 
movement. 

Not  until  the  fourth  quinquenniad  is  arrived  at.  Map  lY., 
1888-92 — during  nearly  the  whole  of  which  the  Royal  Commission 
on  Vaccination  was  sitting,  and  public  attention  was  directed  to  the 
more  or  less  organised  opposition  to  vaccination — is  there  found 
any  great  falling  ofE  in  the  amount  of  vacciDation  as  compared 
with  the  earlier  fifteen  years.  Even  so,  all  but  three  counties  had 
under  20  jper  cent,  of  default,  Bedford,  North  Hants,  and  Leicester 
alone  being  prominently  neglectful  of  vaccination ;  while  no 
fewer  than  twenty-six  counties  had  under  10  per  cent,  of 
default. 

In  the  period  1893-97,  Map  V.,  many  boards  of  guardians  were 
still  admittedly  doing  nothing  to  aid,  rather  many  were 
actively  hindering,  the  local  administrative  officers  ;  while  during 
the  bulk  of  the  period  the  Royal  Commission  ooi  Vaccination 
continued  sitting.  Nevertheless,  there  were  twenty-seven  counties 
which  showed  over  80  per  cent,  of  births  as  finally  accounted  for 
under  the  Vaccination  Acts,  and  only  ten  counties  had  default  of 
-upwards  of  25  per  cent. 

It  is  not  without  interest  to  note  that  during  the  whole  period 
of  twenty-five  years  covered  by  Maps  I.-V.,  notable  default  was 
limited  to  seven  counties,  namely,  Leicester,  1878-82  ;  Leicester, 
1883-87  ;  Bedford,  North  Hants,  Leicester,  1888-92 ;  Notts, 
Wilts,  Gloucester,  Derby,  North  Hants,  Bedford,  and  Leicester, 
1893-97. 

Map  VI.  deals  with  default  in  the  first  year  during  any  part  of 
which  the  Vaccination  Act  of  1898  was  in  force.  For  four 
months  of  that  year  parents  of  children  of  all  ages  could,  by 
fulfilling  the  requirements  of  Section  2  of  the  Act,  secure 
exemption  from  the  penal  clauses  of  the  Act  of  J 867.  Map  VI. 
shows  that  as  regards  the  year  1898  there  were  twenty-seven 
counties  having  less  than  20  per  cent,  and  only  eleven  counties 
with  upwaids  of  25  per  cent,  of  ''  default "  under  the  Acts. 

With  a  view,  however,  of  showing  what  was  the  exact  quantity  of 
"  abstention  "  from  vaccination  as  regards  that  year — ^the  amount, 
namely,  of  ''default"  and  "exemption"  in  combination — Map  VII. 
has  been  prepared.  In  that  map  it  is  seen  that  fifteen  counties  of 
the  first  twenty-seven  in  Map  VI.  still  figure  with  abstentions 
amounting  to  less  than  20  per  cent,  of  registered  births,  and  that 
as  many  as  twenty-five  counties  are  found  to  have  less  than  four 
exemptions  per  cent,  of  births.  Moreover,  there  are  found  only 
eighteen  counties  showing  abstention  of  upwards  of  25  per  cent, 
of  births,  inclusive  that  is  of  exemptions.  Nevertheless, 
.notable   amount    of   "exemption"  is  observed  in  the  case  of 
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App  A,  No.  4  some  coamieSy  e.g.^  Dorset  (where  "  default  **  of  8*2  grew  into  22-1 
On  the  Admin.  P®^  ®®^*'  ^^  ***  abstention  ")  ;  Oxon  (11*1  grown  to  22*4)  ;  Bucks 
btration  of  the  (17'1  grown  to  301)  ;  Lines  (15-1  grown  to  31-8);  Norfolk  (13-9 
ISJ^II^m  °  grown  to  32-3) ;  Wilts  (30-0  grown  to  48-7) ;  North  Hants 
JS^Huffit?^  (33-0  grown  to  66-2) ;  and  Leicester  (47'5  grown  to  75-9  per  cent). 

Of  these  counties,  Dorset  alone  has  in  any  large  degree  since 

ceased  to  claim  exemption. 

Coming  to  Map  VIII.  in  regard  of  the  year  1899,  the  first 
complete  year  of  operation  of  the  new  Act,  it  is  found  that  the 
novelty  of  Section  2  is  in  less  favour,  as  twenty-seven  counties 
had  under  20  i)er  cent,  of  abstention  from  vaccination  and  only 
eleven  counties  had  upwards  of  25  per  cent  The  counties 
showing  over  30  per  cent,  were  only  seven  in  number. 

In  respect  of  1900,  Map  IX.,  as  many  as  twenty-eight  counties 
had  less  than  20  per  cent,  and  only  ten  had  more  than  25  per 
cent,  of  abstention.  No  more  than  six  counties  had  upwards  of 
30  per  cent,  of  abstention. 

Looking  to  the  Returns  of  Vaccination  Officers  on  the  general 
question  of  growth  or  decline  of  vaccination,  and  leaving  out  of 
count  all  reference  to  re-vaccination,  the  following  data  under  the 
present  law  are  all  that  need  be  here  mentioned,  namely  : — 

(a.)  Of  the  923,059  children  whose  births  were  registered 
in  1898  as  many  as  562,737  were  returned  as  ascertained 
to  have  been  vaccinated  by  February,  1900,  the  date 
when  the  Returns  reached  the  Board,  whilst  the  total 
number  pf  certificates  of  successful  primary  vaccina- 
tion received  by  Vaccination  Officers  in  1899  amounted 
to  696,151,  or  133,414  of  children  whose  births  were 
registered  in  other  years,  large  arrears  of  vaccination 
having  accumulated  during  some  years  under  lax 
administration  of  the  law  in  many  unions. 

(6.)  Of  the  929,189  children  whose  births  were  registered  in 

1899  there  were  617,113  ascertained  to  be  vaccinated 
by  February,  1901,  whilst  the  total  of  successful 
primary  vaccinations  recorded  by  Vaccination  Officers 
in  1900,  was  687,442,  or  70,329  of  children  whose 
births  had  been  registered  in  other  years,  and  this  in 
the  face  of  a  less  amount  of  arrears  of  vaccination  to 
be  drawn  upon. 

(c.)  Of  the  927,222  children  whose  births  were  registered  in 

1900  there  were  636,940  ascertained  to  be  vaccinated 
by  February,  1902,  whilst  the  total  of  successful 
primary  vaccination  certificates  received  by  Vaccina- 
tion Officers  in  1901  amounted  to  723,437,  or  76,497 
of  children  whose  births  were  registered  in  other 
years. 

As  regards  the  amount  of  exemption  recorded  in  the  country 
generally,  a  Parliamentary  Return,  No  89,  of  March  7th,  1899, 
showed  230,147  certificates  to  have  been  received  by  Vaccination 
Officers  between  August  12th  and  December  3lBt,  1898,  in  respect 
of  children  of  all  o^es,  under  the  special  terms  of  the  Act  of  tbt^t 
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year.     I  ii  regard  of  children  whose  births  were  registered  ia  1898,  avp.  a,  No.  i 

Vaccination  Officers  received  47,423  certificates  of   exemption,  onfthaTdmin- 

equal  to  5*1  per  cent,  of  births.     In  regard  of  1899,  they  received  Mn^uonorthe 

33,573  oerttficatesy  equal  to  3'6  per  cent,  of  registered  births ;  and  Acta  from  ° 

in  respect  of  1900,  ihey  received  39,69i)  certificates  of  exemption,  JJ^^^^^^y 
equal  to  4*3  per  cent,  of  restored  births. 

Turning  to  the  three  concluding  maps,  X.-XII.,  which  deal 
exclusively  with  exemption  data  for  the  three  years  1898-1900, 
it  will  be  seen  that  twenty-seven,  thirty,  and  twenty  seven 
counties  respectively  had  less  than  5  per  cent  of  total  registered 
children  exempted.  In  only  one  year,  1898,  did  as  many  as 
eleven  counties  claim  exemption  for  upwards  of  10  per  cent,  of 
births. 

That  the  twenty-seven  counties  claiming  exemption  for  less 
than  5  per  cent  of  children  registered  in  1900  were  of  notable 
population  may  be  gathered  from  the  fAci  that  they  had  among 
them  no  less  than  764,491  of  the  total  927,222  births  registered  in 
the  year.  They  were  in  number  (>0'0  per  cent  of  the  total  of 
45  counties,  while  their  births  were  82*4  per  cent  of  the  registered 
total. 
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MAP  I. 

Showing  Percbntaqes  on  Rbqistebbd  Births  of  Default 
under  the  Vaccination  Acts  in  respect  of  the  Period 
187^77.. 

Counties  in  Order  of  Default. 


Diviglon  I. 

Division  IL 

- 

0-6  per  cent 

5-10  per  cent 

1. 

HuntlngdoDBhire 

..  rs 

21.    Suffolk 

.    3*4 

40. 

Surrey 

5-1 

2. 

Westmorland 

..    1-4 

r  Lancashire  .. 
22. 

.    8-5 

4L 

Lincolnshire 

6-5 

3. 

Hertfordshire 

.    1*9 

(south  Wales 

,    3-5 

42. 

West  Biding 

6*8 

4, 

Bedfordshire 

..    2-0 

/'Monmouthshire   . 

.    3-6 

43. 

Middlesex  .. 

7-5 

6. 

Buckinghamshire 

..    21 

24.^ 

North  Hants 

.    3-6 

44. 

Oxfordshire 

7  J 

fl. 

Wiltshire      .. 

..    2-2 

.Somersetshire 

.    3'6 

4a 

London 

8  1 

7. 

Essex  .. 

..    2*6 

27.   South  Hants 

.    3-7 

• 

(6  OountU'M.) 

8. 

Cumberland.. 

.    2-8 

28.    Dorsetshire.. 

.    3*9 

9. 

'Kent    .. 

..    2-7 

29.    Staffordshire 

.    4-0 

^Salop  .. 

..    2*7 

30.    Worcestershire     . 

.    41 

'  Oambridgeshire 

..    28 

31.    Sussex 

.    4*3 

11.^ 

1 

1 

L0he:4hire 

..    2*8 

r Gloucestershire    . 
32.] 

.    4*4 

'Derbyshire  .. 

..    2-9 

( (Torth  Biding 

.    4-4 

13. 

1 

1 
.Norfolk 

..    2*9 

/East  Biding.. 

34.  r 

.    4*6 

15. 

North  Wales.. 

..    3*0 

(  Warwickshire 

.    4-5 

18. 

Cornwall 

..    31 

36.   Herefordshire 

.    47 

'Devonshire  .. 

.,    8-2 

3/.    Nottinghamshire. 

.    4*9 

17.^ 

Northumberland 

..    3*2 

/Durham 

3aj 

.    6*0 

.Butlandshire 

..    3*2 

(Leicestershire 

.    5*0 

20. 

Berkshire     .. 

..    3*3 

(39  Counties,) 

As  indicative  of  the  population  represented  in  Division  L,  it  may  be  stated  that  of 
the  total  of  887,947  births  re^rifitered  in  the  concluding  year  of  the  quinquennium  (1877) 
those  counties  registered  630,485  births,  or  71*7  per  cent,  of  the  whole. 


MAP  OF £NGLAND  &  WALKS 

ILLUSTIIATINQ    THE 

PERCENTAGES  OF  D£FAIIIT 

UNDER  THE  VACCINATION  ACTS  IN    EACH 

COUNTY  or  EN6IAN0  «  M  NORTH  4  aOUTH  «MI£S. 
DURNifi  FIVE  SUCCESSIVE  QUINQUENNIA. 

i»73-97. 


.IS^UUMiLMdvi 


M20  ace 


J 


/  » 


0         • 


;1.J 


.  i  ;  .'A    *   o 


i.- 


I  I  ,  ^  >•  ,  I  - 


MAPofENGJi^iNP  f  Wy^fF-S 


ILLU8TIIATINO 


PERCENTAGES  OF  DEFAULT 


ACTS  m    EACH 

iiORni4aoifn«iiiiixs. 

QUINQUENNIA. 


Period,  dSlA-£2. 


Wdltr 


U^UtliaUidM. 


3320.  ar. or 


91 


MAP  IL 

Showing  PBRomrrAOES  on  Rbgist^rsd  Births  of  DbfaitIiT 
under  the  Vacoination  Aots  in  respect  of  the  Period 
187&-S2. 

« 

Counties  in  Obdbr  of  Default. 


Division  L 


(M>  per  cenl 


Divldoa  H. 


6-10  per  cenk 


Divisioii  m. 


10-16  per  oenl 


L    Westmor-    1*4 
land. 


2.  Herts 

3.  Hunts 


rBerk 
2ojNor 
..    2'1         I 


..  r» 


Berks       ..    8'4 


4.    Wilts..       ..    2*4 


&    Bucks        ..    2'5 


&    Cambridge      2*6 


r  Chester      ..    2*9 


7.<OornwaU   ..    2*9 
Norfolk      ..    2*0 


; 


rKent 


..    81 


10.< 


Monmonth      3*1 
Somerset   ..    8*1 


^Suffolk       ..    8*1 


rSedford     ..    8*2 


14.<  Devon        ..    3*2 


.Dorset        ..    3*2 


Cnmberland    3*8 


17.<N.  Wales    ..    3*8 


V.S.  Wales     ..    8*3 


thom-   8*4 
berkuKL 

I 
..    8*4  I 


23.   Butland    ..    3*6 


r 8. Hants   ..    3*7     42.   E. Biding..    5*7 


21<  Worcester      3*7 


In. Biding..    3*7 


27.   Salop        ..  8*9 

(QloQcester  4*2 

taj 

(.Warwick  ..  4*2 

80.   Hereford  ..  4*3 


81. 


..    4*5 


82.   Surrey     ..  4*6 

88.   Lanes       ..  4*7 

34.   Sssex  4  o 

r Derby       ..  6*0 

36.<N.  Hants  ..  6*0 

Oxon        ..  6*0 


S8.  Middlesex  6*8 

39.  Durham  ..  6*4 

40.  Notts        ..  6*6 
4L  Linos        ..  6*6 


43.    W.  Biding      6*7 


44.    London     ..    6*8 


(7  Counties.) 


(37  CoufUies,) 


46.    Leicester    12*0 


(1  Counttf,) 


In  the  counties  figuring  In  Division  L  there  were  in  1882,  the  last  year  of  the  period. 
ri77;)18,  equal  to64'9per  cent  of  Ihe  total  of  889,082  births  registered  in  the  country 
generally  during  that  year.  Of  the  remaining  eight  counties  only  tnree  find  place  as 
regards  the  year  1900  among  those  which  had  upwards  of  26  per  cent-  of  ^^abetentioQ 
from  vaoclni^tioq.' 
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MAP   111. 


Showing  Perobntagbs  on  RBQI3TBRBD  Births  of  Dbfault 
under  the  VACCINATION  Acts  in  respect  of  the  Period 
1883-87. 

Countibs  in  Orpbr  of  Dbfault. 


Division  L 


(H>  per  cenl 


Division  n. 


6-10  per  oent 


Divirion  UL 


1*V-I6  per  cent. 


1.  Westmor 

land. 

2.  Hants 


-    1*4 


VS 


9.    Woroeeter..     2*6 


4.   Oambridffe      2*9 


5.   Cheeter      ..    3'2 


rXorthum-   8'3 
berland. 


15.   Monmonth    S*8 


r Devon      ..    8*9 


ia< 


Hereford  ..    8'9 
Staffs        ..    8'9 


A.<  Salop 


3*3 


I 


V N.Wales    .■    3'8 


'1 


Bucks        ..    3*4 


S.  Wales     ..    3*4 


11.   Rutland  ..  8*5 

1  Herts  ..  3*6 
12. 

(Wilts  ..  3*6 

14.   Cornwall  ..  3*7 


^N.Riding..    8*9 


20.    Cumberland  4*0 


2L    Norfolk    ..    4*1 


Somerset  ..    4*3 


< 


Linos  ..  6*2 

Surrey  ..  6*2 

SI.    Durham  ..  6*6 

Oxon  ..  6*9 


i 


r Berks       ..    4*4 

.<  Dorset      ..    4'4 

Stoolk     ..    4*4 


J 


rKent         ..    4*6 

U.  Hants   ..    4*6 

28.    Warwick..    4*8 


32.-^  II 

Sussex      ..  6*9 

34.  Lanos       ..  6*0 

35.  Olouoester  6*3 

36.  Derby       ..  6*6 


V 

(28  CountUiJ) 


37.] 


Essex       ..    7*0 
Biding..    7*0 


3!'.  Notts        ..  7*1 

4A.  London    ..  7*4 

4L  Bedford    ..  8*3 

42  W. Biding..  8*6 

43.  Middlesex  8*7 

44.  N.Hants  ..  8*8 
(16  Countla,) 


NiL 


Divi^b  IT. 


16-20  jper  cent. 


l^il. 


Division  V. 


20-25  per  cent. 


NiL 


Division  VL 


25-30  per  cent. 


4&   Letetater    27*6 


(1  Oounty.) 


The  counties  in  Divisions  Land  IL  hod  among  them  96*7  per  cent,  of  the  births 
registered  in  1887,  the  oonoloding  year  of  the  period.  Of  the  sixteen  counties  of 
Division  n.  only  nine  find  place  in  190J  among  those  showing  upwards  ^f  26  per  oeqt. 
gf  **abstentlQQ  frpm  vaccination.'* 
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MAP   IV. 

Showinff  Pbrcbntaoks  on  Rbgistbrbu  Births  of  Default 
ander  the  Vaccinatiox  Acts  in  respect  of  the  Period 
1888-92. 

COUNTIBS  in  Ordbr  of  Dbfault. 


DiTlaion  IL 

DivMon  lU. 

DlTislon  IT. 

* 

r-6  per  cent. 

&-10  per  oenl 

1 

1 

10-15'per  cent 

15-aO  per  cent. 

I.    Wevtmor-   S*0 
land. 


2L    Hnnta 
3.    Bnttand 
«.    8.Wmle8 

(Chester 
Salop 


■^1 


!  Cambridge 
N.  Wales    .. 
(8  CkmntUM,) 


.V3 
4'6 
4-7 
47 
4'8 
4*8 


t.   Worcester 
IP.   Bucks 
IL   Hereford 

(Devon 
S.  Hants 


•N 


(Berks 
E.  Biding 
16l    Monmouth 

17.  K.  Biding  . 

18.  Linns 

19.  Cumberland 

aO.   Suffolk      ., 

31.    Northum- 
berland. 

22  WUts 

33.  Staffs 

34.  ^ent 
2).  Dorset 

36.   Durham  .. 
(18  CounUe*,) 


6'3 

6'3 
6*8 
1-7 
6-7 
•9 
0*9 
7MI 
7-3 
74 
7-6 
7*7 
7*9 

8'3 
8*4 
8*6 
8*9 
9*4 


3T.    Warwick  10*4 

3a    Herts      ..  10*5 

39.    Middlesex  11*5 

an.  Nott-i     ..  ire 

(lAcs      ..  11*7 

(Cornwall  11*8 
S3.] 

(Oi9n       ..  11'8 

(Derby     ..  11*9 
3?.{ 

(Surrey    ..  11*9 

37.  Somer^t  12*3 

38.  Sussex     ..  12*4 

39.  Nerfolk  ..  13*3 

40.  L4lbdon  ..  14*1 
(14  Coyntlet.) 


41.  W.  Biding   15*8 

42.  Gloucester  18  :i 
(3  CoMHtiett.) 


Diviwion  V. 


iO-35  per  cent 


Division  VL 


Division  VII 


35-30  per  cent 


dO-SO  per  cent 


Div  sion  VIII. 


60+  per  cent. 


Nil. 

1 
NIL 

1 

I 
43.    Bedford  ..    33*3 

46.    Leicester     68*9 

44.    N. Hants..    41*1 

(1  County.) 

(3  Countlet.) 

» 

7 

i 

Desinte  the  growing  opposition  on  the  part  of  Boards  of  Guardisns  to  the  due 
admlnistiatlon  of  the  vaccination  Acts,  the  counties  yielding  upwards  of  30  per  eent. 
of  default  hod  less  than  3  per  cent  of  the  otal  birthi*  registerea  In  the  country  in  1892, 
the  last  year  of  the  quinquennium.  Instances  of  long  drops  in  regbrd  of  numerical 
position  in  1878-77  are  to  be  found  in  the  cases  of  Herts,  Essex,  Comwull,  Derby, 
Norfolk,  and  Bedford.  Several  eouotien  have  also  greatly  bettered  their  position,  tjg^ 
8.  Wake,  Worcester,  Hereford,  8.  Hants,  B.  Biding,  N.  Biding,  and  Lines. 
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MAP  V. 

Showing  Pkrohktaobs  on  Registbbbd  Births  of  Dbpattlt 
under  the  Vaooination  Aots  in  respect  of  the  Period 
1893-97. 

OoTTNTiBS  in  Order  of  Default. 


Division  L          ' 

1 

Division  IL 

Division  nL 

t 

Division  IV. 

0-6  per  oent. 

6-10  per  cent. 

10-16  per  cent. 

16-20  per  cent 

1.   Westmor-    3*9 

2.    Rutland'   .. 

6-3 

IL 

Salop      ..    10*7 

18.    Northum-  16*1 

land. 

berland. 

(1  CoutUv.) 

3.    Hunts 

6*0 

12. 

Worcester     11*4 

19.   Dorset  ..    15'6 

i   N.Wales    ,. 

6'2 

13. 

E.  Riding      12*1 

20.    Monmouth  16*6 

(Chester      .. 

6-5 

14. 

Berks      ..    12*2 

6.| 

21.   Cumber-    17*0 

(S.  Wales     .. 

6*6 

16. 

N.  Biding      12*3 

land. 

7.    Hereford   . . 

8*6 

16. 

Kent       ..    13*1 

22.    Durham     .17*2 

8.   Devon 

9*0 

17. 

Suffolk    ..    13*3 

23.    Ozon     ..    17*8 

(Cambridge.. 
9. 
(  8.  Hants 

9*6 

(7  Countiet.) 

24.   Middlesex  18*4 

9*6 

^ 

26.   Warwick    19*8 

(9  CoutUiet,) 

"•      ••             # 

26.  Sussex  ..    19*5 

27.  Surrey  ..    19*6 
(10  CountUii.) 

Division  V. 

Division  VL 

'        Division  VIL 

* 

j 

Division  VICI. 

20-26  per  cent 

1       25-30  per  cent 

30-50  per  cent 

60+  per  oent 

* 

(Essex       ..    20*3 
28. 

Herts        ..    20*3 

80.  Lanes.       ..    20*4 

81.  W. Biding..    20*6 

32.  Somerset ..    21*9 

33.  Lines        ..    22*4 

London    ..    23*9 
34. 

(Staffs        ..    23*9 

(SONM^itt.)    - 

36.  Cornwall      26*2 

37.  Bucks     ..    27*1 
38L    Norfolk  ..    27'2 
89.    Notts       ..    28*2 

(4  Countiet.) 

•      -     *  9\f.    •  •                          •                 •    •  •■ 

,  40.  Wilts        ..    30*2 

41.   Gloucester   81*3 

1  42.    Derby     ...    36*6 

;          (3  CoutUUt,) 

t 

1 

43.  N.  Hants     66*4 

44.  Bedford..    70*6 
46.    Leicester     72*0 

(8  Counties.) 

* 

J 

The  births  registered  in  the  year  1887  in  the  counties  figuring  here  in  iDlvlrions 
VL  to  vm.  were  only  12'3  per  cent  of  the  total  for  the  cotmtry. 
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MAP  VI. 
Showing  FEBOiorrAaBS  on  Rboistbbbd  Births  of  Dbfault 

under   the    VAOCINATION    Acts    ia  respect   of    the    Year 
1898. 

CouNTiBS  in  Order  of  Default. 


Division  L 

Division  IL 

Division  TTT. 

Division  IV. 

0-6  per  cent. 

5-10  per  oent 

10*16  per  cent. 

16-20  per  cent 

r  Rutland     ..    3'7 

(Chester      .. 

(Hnnts 
&   Dorset 
0.   N.Wales    .. 

5'9 

10. 

1 
Oxon      ..    U'l  '   18.    Lincoln..    15' I 

^-iWostmor-   3*7 
(     land. 

(3  CountUs.) 

6*9 
8*2 
8*8 

11. 
12. 

13. 

E.  Biding     12'0  !i  19.   Devon  ..    16*0 

,1 

Hereford      12' 1   ;  20.    Suffolk  ..    16*4 
S.  Hants..    12'2  |  2L    Lanes    ..    16*8 

7.   Salop 

9'4 

14. 

Cambridge  12 '7     22.    Bucks    ..    17*1 

a    S.  Wales     .. 

9'9 

15. 

Kent       ..    137  '23.    Cumber-    17*4 

1             land. 
Norfolk  ..    13'9  1 

24.    W.  Biding  18*6 
Worcester     14*2  ' 

( Durham      18*6 
(8  Counties.)            25.  \ 

(  Monmouth  18'6 

9.   N.Kidinff  .. 
(7  Counties.) 

10*0 

1 

16. 
17. 

t  27.   Sussex  ..    18*8 

(10  Counties.) 

1 ' 

Division  V. 

Division  VL 

Division  VEL 

Division  VTTT 

20-35  per  oent. 

26-30  per  cent 

30-60  per  c«nt 

60  +  per  cent 

2&   Northum-    21*0 

96u 

Staffs      ..    26'0 

(London   ..    33*0 

46.    Bedford.      64*6 

berland. 

39. 

N.Hants..    33'a 

(1  Countv.) 

19.   Somerset      21*3 

9& 

Notts      ..    27'8 

41.    Essex      ..    33*3 

90.    Herts      ..    21*8 

37. 

Middlesex    28*6 

42.   Gloucester    36*4 

3L   Berks      ..    221 

38. 

Wilts       ..    30*0 

43.   Derby     ..    38*7 

32L   Warnrick      22*5 

(4  Counties.) 

44.   Leicester..    47*6 

39.  Cornwall      23'7 

(6  Counties,) 

34.   Surrey    ..    24*6 

CJ  Counties.) 

• 

eight ^ 

vaccination  **  In  Map  vll. 
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MAP  VII. 

Showing  Percentages  on  Registered  Births  of  **  Abstention  **  from 
Vaccination  under  the  Vaccination  Acts  in  respect  of  the  year 
1898. 

rChildren  exempted  from  Yaooinatioii  under  Section  2  of  the  Act  of  1898  hvn  here  been 
added  to  the  totals  of  Unyaocxnated  children  figuring  in  the  peroentagee  of  Map  VL] 

Counties  in  Order  of  Abstention  daring  the  year,  with  the 
Order  and  Percentages  of  Map  VI.  also  stated. 


Division  L 


0-6  per  cent. 


Order. 

> 

^ 

6. 

0. 

1 

1 

1 

3 
3 
6 


8 

7 

1-2 

13 


CouDty. 


Nil. 


Diviaioo  II. 


5-10  per  cent 


2 
3 
4 
6 


I 

Westm  o  r-  3'7 
land. 

Rutland  ..  3'?' 

Cheghire..  5'9 

Hunts      ..I  6' 9' 

N.Wales..  8'8 

(5  CuufUUM,) 


I 


Division  m. 


10-18  per  cent. 


6 
7 
8 
9 


S.  Wales  ..  9*9 
Salop  ..  I  9*^4 
Hereford..  12'1 
8.  Hants  ..  |  ia'2 
<4  CounUu.)  , 


Peroentaffe. 

Order. 

> 

^ 

pi 

^ 

o. 

Pi 

Pi 

A 

a 

1 

1 

1 

1 

Division  IV. 


16-30  per  cent 


County. 


Percentage. 


Division  VL 


2&-80  per  cent 


Order. 


5! 
I 


County. 


I 


Peroentage. 


I 


6*4 

7*0 

7-4  I 

8'9  I 

I 

91  , 


14  i  10 
9     11 


17 


12 


U  ;  13 
15 


19 


14 


Cambridge   12'7 


N.  Riding 
Worcester 
E.  Riding 

( Kent 

(Devon    .. 

(tf  Coantlet.) 


lO'O 
14*2 
12*0 
13*7 
16'0 


15'1 
16*4 
16*6 
16'7 
17'4 
17*4 


Division  V. 


20-25  per  cent. 


25    16 

20  ;  17 

I 

23  I  18 


10-5 
10*8 
144 
14'9 


6 

10 

25 

20 

10 

21 

28 

22 

24 

23 

21 

24 

33 

25 

32 

26 

81 

27 

Durham  ..  [  IS'6 
Suffolk     ..  i  16*4 


,  Cumber-  ;  17*4 
land. 


Dorset 

Monmouth 

Ozon 

Northum- 
berland. 

W.  Riding 

Lanes 

Cornwall . . 

Warwick.. 

Berks 

iUCountiea.) 


8*2 
18'6 
111 
21*0 

18*5 
16'8 
22'7 
22'6 
221 


21*4 
21*6 
21*8 

221 
22*3 
22*4 
23*2 

83*5 
23*7 
Ml 
24*6 
24*8 


27 
34 
80 
29 
35 
37 


28 
29 
30 
31 
32 
33 


Surrey 
Herts 


18*8 
24*5 
21*8 


Somerset ..  i  21*3 
Sfafrs  ..  26*0 
Middlesex  28*6 
(6  Qfunties,) 


25*1 
27*2 
27*7 
280 
28*1 
30*0 


Division  Vn 


30-50  per  cent. 


22 
18 
16 
38 
41 
36 

42 

38 


34  Bucks      .. 

35  Lines 

36  Norfolk    .. 

37  .  London    .. 

38  BsOTZ 

39  Notts 

40  Derby 

41  Gloucester 

42  Wilts 

(0  Cowdiu^ 


17*1  301 

151  31*8 

13*9  32*3 

33*0  34*3 

33*3  36*6 

27*8  40*8 

38*7  41*7 

36*4  45*6 

30*0  48*7 


Division  VUL 


60  -I-  per  cent. 


46 
44 


48 

N.  Hants . . 

88*0 

44 

Bedford  .. 

54*5 

45 

Leicester.. 
(3  09Mn<iM.) 

47*5 

66*2 
70*9 
76*9 


The  eighteen  counties  having  upwards  of  25  per  cent,  of  **  abstention  from  vaooination"  had 
among  them  41*6  per  cent  of  the  births  registered  in  the  country  in  1896, 


\ 


\  t ' 


nr 


1 


•K 
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MAP  VIIT. 

Showing  Percentages  on  Registered  Births  of  '^Absten- 
tion" from  Vaccination  under  the  Vaccination  Acts 
in  respect  of  the  Year  1899. 

Counties  in  Order  of  Abstention. 


Division  L 

Division  IL 

Division  ICL 

Division  IV. 

0-6  per  cent. 

6-10  per  cent 

10- 16  per  cent 

16-20  per  cent 

NIL 

L 

N.  Wales    .. 

61 

9.    8. Wales..     lO'S 

19.   Lanes    ..    16*3 

3. 

fintlaod 

e-7 

10.    E.Riding      11*9 

(Monmouth  16*7 
(Ozon     ..    16*7 

3. 

Cheshire    .. 

6-8 

(Cambridge  IS'O 
11. 

Kent       ..    13-0 

4. 

Westmor- 

72 

28.   Northum-  17*2 

laad. 

IS.   N.  Biding     13*4 

berland. 

& 

Sfdop 

8*4 

(Devon     ..    18*6 

23.   Durham      17*6 

& 

Hunts 

87 

14. 

Worcester     13*6 

24.    Herts    ..    17*8 

Hereford   . . 

0*9 

26.    W.  Biding  17*9 

7.^ 

16.    Suffolk   ..    14*4 

[S.  Hants     .. 

9'9 

17.   Dorset    ..    15'0 

26.    Cumber-    18*3 
Und. 

(8  Countiu,) 

18.   ComwaU      17*8 
(10  OourUieM,) 

27.   Norfolk..    19*6 
(9  Countlet,) 

Division  V. 

Division  VL 

Division  VIL 

Division  Vni. 

90-26  per  cent 

26-30  per  cent. 

30-60  per  cent. 

60  +  per  cent. 

28.   Staffs      ..    201 

35. 

Bucks     ..    26*0 

39.    Nott^       ..    30*4 

43.    Bedford      64*6 

281    Warwick      20*7 

36. 

Berks      ..    26*6 

40.    WUts       ..    33*6  ' 

44.   N.Hants     64*8 

3a   Lines       ..    22*0 

87. 

Essex      ..    27*1 

41.   Gloucester    34*4 

46.   Leicester     66*9 

31.   Middleeex    22'2 

sa 

London  ..    28*7 

42.    Derby     ..    36*7 

(3  CountUi,) 

32.    Sussex     ..    23*1 

(4  Countlet.) 

(4  CotintUa:^ 

S3.   Somerset      23*2 

31   Surrey    ..    23*0 

aObwKfeO 

As  showing  what  was  lelatively  the  small  proportion  of  children  involved  in  the 
larger  amounts  of  **  abstention  "  in  respect  of  this  year,  it  may  be  stated  that  the  births 
regtttered  in  1809  in  the  eleven  counties  in  Divisions  VL  to  VIIL  were  only  27*9  per 
cent,  of  the  total  for  the  country  generally.  Moreover,  ten  of  the  eleven  oounfles 
showed  smaller  percentages  of  abstention  than  as  regards  1898. 
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MAP  IX. 

Showing  PBRCENTAGB8  On  Rbqistbrbd  Births  of  **  Absten- 
tion" from  Vaccination  under  the  Vaccination  Acts 
in  respect  of  the  Year  IV'OO. 


Counties  in  Order  of  Abstention. 


Division  L 

Division  IL 

Division  III. 

Division  IV. 

0-6  per  cent. 

6  10  per  cent. 

10-16  per  cent. 

16-80  per  cent. 

1.    N.Wales    ..    4*6 
(1  Countv») 

8.    Salop         ..    6*4 

3.  Oheshire    ..    6*7 

4.  Westmor-   6*3 

land. 

Butland     ..    81 
6. 
(S. Hants    ..    81 

7.  Hunts         ..    8*8 

8.  Hereford    .*    8*6  ' 

9.  8.  Wales     ..  10*0 

(8  Counties,) 

1 

(Cambridge  110 
10. 

(Devon     .,    11*0 

13.    E.  Biding      U'9 

(Kent       ..    18*1 
IS. 

( Worcester    18*1 

16.   Cornwall      13*7 

16.   Dorset    ..    14*8 

(7  Counties.) 

17.  Suffolk  ..    161 

18.  Lanes     ..    16*8 

19.  N.  Biding    16*6 

80.   Cumber-   16*7 
land. 

8L   Durham      16*0 

88.    Herts     ..    17*0 

83    Monmouth  17*S 

84.    W.  Biding    17*6 

86.  Surrey  ..    17*6 

26.   Northum-  18*8 
berhind. 

87.  Warwick    18*3 

88.  Ozon     ..    18*6 
(18  Counties,) 

Division  V. 

Division  VL 

Division  VIL 

Division  VHL 

86-86  per  oent. 

86-30  per  cent. 

30-60  per  oent 

60  + per  oent 

(Staffs      ..    81*1 
89. 

SUBMZ      ..     81*1 

36.  Essex      ..    86*7 

37.  London   ..    86*8 

40.   Gloucester   84*7 
4L    Wilts       ..    36*8 

43.  N.  Hants     65*7 

44.  Bedfoid      69*6 

3L   Mlddleeez    81*8 

38.    Backs     ..    87*0 

48.    Derby     ..    36*6 

46w    Leicester     64*6 

38.   Norfolk  ..    81*6 

39.    Notts       ..    88*6 

(3  Countiei.) 

i'i  Counties,) 

33.   Lines       ..    81*0 

(4  Counties,) 

84.   Somerset      83*6 

36.    Berks      ..    85*0 

0  Counties.) 

The  ten  counties  here  showing  ** abstention**  from  vaccination  of  upwards  of  86  per 

5*B?i  5'  5''**l!Jrt^***?*  ^*'"***"  ^^^  *9.  °"*^  ^  P*''  cent  of  the  toil  of  Miths  regis, 
tered  during  1900  in  the  country  generally.  Moreover,  four  of  tlie  ten  countitv  showed 
percentages  low«>r  than  in  1896  or  1899,  and  the  remaining  six  counties  had  neroentsffM 
lower  than  in  1898L  *^        ^ 
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MAP  X. 

Showing  the  Pbrobntagbs  on  Rboistbrbd  Births  of  Ghildrbn 
ExBMPTBD  from  Vaccination  under  Section  2  of  the  Act  of 
1898  in  respect  of  the  Year  1898. 

COUNTIBS  in  OrDBR  of  PBRCBNTAOBS. 


Division  L 


0-1  per  cent. 


Division  n. 


1-1*6  per  cent. 


Division  HL 


1'6~2  per  cent. 


Division  IT. 


8-3  per  cent. 


1.    K.Wales    ..    0*3 

8L    &  Wales     ..    0*6 

(SOouiUleB.) 


7. 


^Oomwall   . . 

Devon 

London 
^Salop 
rCfhesbire    .. 
(Middlesex.. 
(6  Oountlei.) 


NIL 


9.   Warwick      8*1 

10.   Northum-   8*8 
berland. 


11. 


!  Hereford  8*3 

Worcester  8*8 

13.   Cambridge  8*4 

{Berks      ..  8*7 

R. Hants..  8*7 

Westmor-  8*7 
land. 

17.  Surrey    ..  8*8 

18.  Durham..  8*9 

19.  Hunts     ..  3*0 
(11  Counties.) 


Division  V. 

Division  VL 

Division  VIL 

3-6  per  cent. 

6-10  per  cent 

10  +  per  cent 

80  < 

Derby 
StaSta.. 

,.    3*1 
..    3*1 

88. 

29. 

W.  Biding    .. 
Herts.. 

..    6*1 
..    69 

36. 
36. 

Gloucester.. 
Oxon         •• 

10*8 
11*3 

88. 

Essex.. 

..    3'8 

80. 

Sussex 

..    6*3 

37. 

Notts 

13*0 

a. 

Rutland 

..    3'3 

31. 

N.  Biding    .. 

..    6'4 

38. 

Bucks 

131 

Kent  .. 
Monmouth  .. 

..    37 
..    37 

38. 
33. 

Somerset 
Lanes 

..    67 
..    6*9 

39. 

4a 

Dorset 
Bedford 

13*9 
16-4 

361 

Cumberland 

.    4'4 

34. 

SnlTolk 

..    7*3 

41. 

Lines 

16*7 

87. 

B.  Biding    .. 
(8  CbatfiliM.) 

.    4-6 

(7  CouHtUt.) 

42. 
41 
44. 
46. 

Norfolk 
Wilts 

Leicester    .. 
N.Hants    .. 
(11  Counties,) 

18*4 
187 
88*4 
83*3 

The  average  rate  of  exemptions  for  the  country  was  6*1  per  cent,  of  registered  birtba 
The  seventeen  counties  having  ratios  above  this  average  yielded  only  31*9  per  cent 
of  births  registered  in  the  coun^  generally. 
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MAP  XI. 

Showing  the  Pbrcentagbs  on  Reoistbrbd  Births  of  Children 
Exempted  from  Vaccination  under  Section  2  of  the  Act  of 
1898  in  respect  of  the  Year  1899. 

Counties  in  Order  of  Percentages. 


Division  L 

Division  IL 

Division  11 1. 

Division  IV. 

1 

0-1  per  cent 

1-1*5  per  cent. 

1*6-2  per  cent 

2-3  per  cent. 

L    N.Wales    ..    0*3 

2.   S.  Wales     ..    0*8 

(E.  Biding  ..    1*0 
8 

London      ..    I'O 

(4  Counties.) 

* 

5.   Cheshire    ..    1*3 

e.   Salop         ..    1*4 

(3  Counties.) 

(Devon       ..    1*6 

(Middlesex      1*6 

t       (Staffs        ..    1*8 

(Warwick..    1*8 

IL    Worcester      1*9 

(5  Counties.) 

1 

(Cornwall      2*3 
12.  { 
1       ( Hereford      8*8 

14.  Northum-    2*4 

berland. 

15.  S.  Hants  . .    2*6 
1&    Durham       2*8 
17.    Essex      ..    3*0 

(6  Count  es.) 

Division  V. 


3-5  per  cent. 


Division  VL 


6-10  per  cent. 


Di\i:iion  Vn. 


10  +  per  cent. 


21.< 


18.  Surrey         ..        ..    3*1 

19.  Dorset         ..        ..3*4 

20.  Lanos  ..        ..3*5 
^Berks  ..       ..3*6 

Derby  ..        ..3*6 

Westmorland       ..    3*6 
.W. Biding    ..       ..3*6 
25l    N.  Biding    ..       ..    3*7 

26.  Kent 4*2 

27.  Monmouth  ..       ..    4*3 

{Cambridge ..       ..4*4 
Hunts 4*4 


80l   Suffolk 

(13  Counties,) 


4*7 


31.    Herts..        ..        ..    6*2 


!  Cumberland 
Rutland 
rOloucester 
34.<  Notts  .. 
I  Sussex 
37.    Somerset 

(7  CountUs.) 


6-5 
6*5 
7*0 
7*0 
7*0 
8*1 


38.  Oxon          ..        ..  10*1 

39.  Lines          ..        ..  11*1 

40.  Norfolk      ..       ..  12*6 

41.  N.Hants    ..        ..12*9 

42.  Wilts          ..        ..  14*9 

43.  Leicester    ..       ..  16*3 

44.  Bucks        ..        ..  15*6 
46.  Beds 18*1 

(8  Counties.) 


The  average  rate  of  exemptions  for  the  country  was  3*6  per  cent  of  registered  births. 
The  twenty  one  counties  having  rates  in  excess  of  the  average  jrieldea  only  21*8  per 
cent,  of  births  registered  in  the  country  generally. 


►  '       I.     VN  ^ 


.\,        « 


•  1  1, 


7l 
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MAP  XII. 


Showing  the  Pbrcbntagbs  on  Rbqistbrbd  Births  of  Childrbh 
EXBMPTBD  from  Vaccination  under  Section  2  of  the  Act  of 
1898  in  respect  of  the  Year  1900. 


Counties  in  Order  of  Percentages. 


Division  I. 

Division  IL 

!                                                t 
'         Division  HT. 

Division  IV. 

0-1  per  cent. 

1 

1-1*6  per  cent. 

1        1'5~3  per  cent 

2-3  per  cent 

1.  N.Wales    ..  0*3 

2.  a  Wales     ..  0*8 

3.  London      ..  1*0 

(3  Counties,) 


4.  Ohoshire    ..    1*2 

5.  E.Riding   ..    1*6 

(2  Counties,) 


6.  Middlesex..  1*8 

7.  Salop  ..  1'9 

8.  Staffs  ..  2*0 

(3  Counties,) 


9.    Devon     ..  2*2 

10.    Worcester  2*3 

is. Hants..  2*6 

Warwick  2*6 
(4  Counties.) 


II. 


Division  V. 


Division  VL 


S-6  per  cent. 


5-10  per  cent 


Division  VIL 

10  +  per  cent 

38. 

Ozon 

U*9 

39. 

Lines 

12*8 

40. 

Norfolk     .. 

160 

41. 

N.  Hants    .. 

16*9 

42. 

Bucks        ..       .• 

18*6 

43. 

Bedford     .. 

20*2 

44. 

Wilts 

20*3 

46. 

Leicester  .. 
(8  CouniUs,) 

21-9 

S  Durham      ..       ..  3*1 

Surrey        ..       ..  3*1 
S  Cornwall              ..3*2 

Northumberland..  3*2 

S  Essex 3'4 

Hereford  3*4 

19.  Derby         ..       ..3*6 

20.  Westmorland       ..  3*6 

{Berks 3*9 

Lanes 3*9 

23.    W.  Biding   ..       '..  4*3 

21   Kent 4*6 

(Dorset         „       ..  4*7 

N.  Biding    ..       ..  4'7 

27.   Cambridge  ..       ..  4 '9 
(16  Counties.) 


28.  Hunts 61 

29.  Cumberland         ..    6*6 

30.  Monmouth  ..       ..    6*8 
3L    Suffolk        ..       ..    B'O 

32.  Rutland       ..       ..6*4 

33.  Herts 6*9 

34.  Somerset     ..       ..8*8 
36.   Notts 9*0 

..    9*4 
..    9*4 
(10  Counties,) 


i  Gloucester  .. 
Sussex         .. 


The  average  rate  of  exemptions  for  the  country  was  4*3  per  cent  of  registered  births. 
The twe* '  '  .o counties  having  rates  in  excess  of  the  average  yielded  only  17*6 per 
cent  of  births  registered  in  the  country  generally 
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APP.  A,No  fi. 

Inspection  of 
Vaccination, 
nnd  Awards  to 
Pablic  Vac- 
cinators, 190L 


No.  5. 
Inspection  of  Pablic  Vaccination. 

List  (alphabetically  arranged)  of  235 -Unions  inspected  daring 
the  Year  1901,  with  reference  to  the  Pbogbbdings  under  the 

Vaccination  Acts,  1867  to  1898,  and  an  Account  of  the 
Awards  certified  by  the  Board  as  payable  to  the  respective 
Public  Vaccinators  out  of  County  Funds. 


union. 

No.  of  Vaccination  Dis- 
tricts in  the  Union. 

No.  of  Public  Vacci- 
nators recommended 
for  Award. 

Range  of  Awards 
in  each  Union. 

Total  Rum 

awarded 

in  each 

Union. 

Medical 
Inspector. 

Minimum. 

Maximum 

•^ 

£  «.  d 

£  f.  d 

£  9,  d. 

Alnwick 

7 

6 

1  11   0 

8   8   0 

22   6  .0 

Dr.  Johnstone. 

Alston-with-Garrigill 

2 

— 

— 

— 

N   Manby. 

6 

3 

4    6    0 

12    9    0 

2111    0 

w   Fletcher. 

Amesbury 

3 

1 

— 

— 

5   9   0 

^   Mivart. 

Ampthill 

6 

6 

8    4    0 

618   0 

28    8    0 

M   Fletcher. 

Austell,  St.      .. 

6 

3 

6  19    0 

1113    0 

18  12   0 

Mr.  Boyle. 

Axbridge 

U 

6 

212    0 

6   9   0 

22    6    0 

Do. 

Ayleebnry 

8 

7 

1    7   0 

16    3   0 

84  13   0 

Dr.  Fletcher. 

Ayisham 

7 

6 

4  16    0 

8    9    0 

41  14    0 

„   Copeman. 

Bala       

1 

1 

— 

— . 

5  12    0 

Dr.  Wheaton. 

Bangor  and  Beaumaris 

6 

4 

6   7    0 

9   7    0 

30    3    0 

1 

Do. 

Bamsley 

9 

S 

4    0   0 

39   6   0 

67  14   0 

w  Johnstone. 

Barrow-in-Furness .. 

1 

— 

— 

— 

— 

n   Wheaton. 

Basingstoke    .. 

8 

6 

0    9    0 

12  11    0 

24  17    0 

n   Bulstrode. 

Bath      

6 

6 

8    6    0 

28    6    0 

64  11    0 

Mr.  Boyle. 

BatUe 

8 

6 

1    2    0 

10    6    0 

23  14   0 

Dr.  Thomson. 

Beaminster     .. 

6 

6 

110    0 

7   8    0 

23    1    0 

Mr.  Boyle. 

Bedford 

8 

7 

12    0 

4    8    0 

16  18   0 

Dr.  Fletcher. 

Belford 

2 

2 

318    0 

9  13    0 

13    6   0 

„  Johnstone. 

Bellingham     .. 

6 

— 

— 

— 

— 

Do 

Belper 

9 

5 

9   8   0 

12  12    0 

66U    0 

Da 

Berw  ick-on-Tweed . . 

S 

2 

18   0 

9    6    0 

10  14    0 

Do. 

Biggleswade   •• 

6 

6 

212    0 

10  15   0 

38  18    0 

H   Fletchei^ 

Birkenhead    .. 

8 

8 

13  10    0 

109  14   0 

144   7   0 

M   Wheaton. 
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ii 

No.  of  Public  Vacci- 
nators recommended 
for  Award. 

Bange  of  Awards 

Total  Rum 

UNION. 

NaofVaocinatl 
tricts  in  the  C 

in  each  Union. 

awarded 
in  each 
Union. 

Medical 
Inspector. 

Hinimum. 

^ 

&  f. 

d. 

&    9. 

d. 

£  8.  d. 

Birmingham  (L.A.)  .. 

1 

1 

— 

— 

163  11    0 

Dr.  Sweeting. 

Blackburn 

10 

6 

0  10 

0 

30  18 

0 

117   6   0 

M   Wheaton. 

Blandford 

6 

0  13 

0 

7  15 

0 

19  15   0 

Mr.  Boyle. 

Blean 

8 

8  16 

0 

13    3 

0 

31    6   0 

Dr.  Beeoe. 

Bodmin 

6 

114 

0 

6    0 

0 

20  13   0 

Mr.  Boyle. 

Bootle 

S 

3    3 

0 

17   8 

0 

25  16    0 

Dr.  Manby. 

Botton 

6 

2    8 

0 

27   8 

0 

60    1    0 

M   Copeman. 

Brackley 

1 

— 

— 

8    8    0 

w   Darra  Mair. 

Bndford-on-Avon  .. 

1 

— 

— 

2  14    0 

»   Mivart. 

Brampton 

1 

1 

— 

— 

U    2    0 

N   Manby. 

Brecknock      ..       .. 

S 

8  14 

0 

18    2 

0 

39    4    0 

M   Mivart. 

Bridcend   and  Oow- 

bridge. 
Bridgwater     .. 

8 
4 

4    0 
1   9 

0 
0 

36  16 
4    8 

0 
0 

148  16   0 
12   8   0 

Do. 
Mr.  Boyle. 

Bridgnorth     .. 

a 

2  16 

0 

8  13 

0 

11    8   0 

Dr.  Beeoe. 

Bridport 

3 

318 

0 

17    3 

0 

26  11    0 

Mr.  Boyle. 

Brighton 

3 

17  19 

0 

19    2 

0 

37    1   0 

Dr.  Thomson. 

Bristol 

8 

6  18 

0 

36  14 

0 

10110   0 

w   Sweeting. 

Briz  worth      ••       •• 

5 

'0  16 

0 

312 

0 

12   0   0 

H    Darra  Mair. 

Buckingham  .. 

a 

6   4 

0 

7   4 

0 

12   8   0 

„   Fletcher. 

Bttcklow         ..       .. 

6 

4    6 

0 

28  13 

0 

61    8   0 

n   Wheaton. 

Builth 

1 

— 

— 

19   7   0 

„   Mivart, 

Burton-on-Trent     .. 

7 

3    0 

0 

5116 

0 

115  15   0 

„   Beece. 

Cahoe 

1 

.. 

.. 

912    0 

Dr.  Mivart. 

Camelford 

— 

— 

— 

Mr.  Boyle. 

Cannock 

6 

1    1 

0 

7   6 

0 

22  11    0 

Dr.  Reece. 

Carlisle 

4 

3  10 

0 

66  14 

0 

80  19    0 

M    Manby. 

Carmarthen    .. 

4 

4    6 

0 

23    6 

0 

63    3   0 

„   Mivart 

Caraarron 

6 

4    7 

0 

21    5 

0 

76  19    0 

„   Wheaton. 

Castle  Ward   .. 

3 

18  16 

0 

26  13 

0 

45   9    0 

w   Johnstone. 

Ceme 

3 

1    3 

0 

0   4 

0 

13   9    0 

Mr.  Boyle. 

Chard 

7 

1  10 

0 

11    7 

0 

36  19   0 

Do. 

Cheadle 

2 

7   7 

0 

18    3 

0 

25  10    0 

Dr.  Beeoe. 

Chelsea 

2 

6    1 

0 

33    2 

0 

S7    3    0 

M   Sweeting. 

Chesterfield    .. 

9 

4    6 

0 

26  16 

0 

154    6    0 

n   Johnstone. 

Chesiei^le-Street     .. 

3 

17   8 

0 

46  11 

0 

92  11    0 

H   Manby. 
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APP.A,No.5. 

Inspection  of 
Vaccination, 
and  Awards  to 
Public  Vac- 
cioatorN,  1901. 


UNION. 

No.  of  Vaccination  Dis- 
tricts in  the  Union. 

No.  of  Public  Vacci- 
nators recommended 
for  Award. 

Bange  of  Awards 
in  each  Union. 

Total  Bum 

awarded 

in  each 

Union. 

Modical 
Inspector. 

Minimum. 

Maximum. 

£  «. 

d. 

'    &    s.  d. 

£  f.  d. 

Chippenham  .. 

7 

— 

— 

— 

— 

Dr.  Mivark 

Chrlstchurch  .. 

3 

3 

8    1 

0 

36   8    0 

67  19   0 

„   Bulsirode. 

Ciutton 

6 

.4 

3  10 

0 

29   7   0 

47   6   0 

Mr.  Boyle. 

Cockermouth.. 

6 

4 

4  19 

0 

45  10    0 

89   0   0 

Dr.  Manby. 

Columb,  St,  Major  .. 

6 

6 

1    7 

0 

9  10    0 

28    6    0 

Mr.  Boyle. 

Congleton 

3 

2 

612 

0 

28  16    0 

34    7    0 

Dr.  Wheaton. 

Conway 

3 

1 

»*» 

— 

13  17   0 

Do. 

Corwen 

4 

3 

4  11 

0 

7  11    0 

17    6    0 

Do. 

Criokhowell    .. 

2 

1 

— 

— 

9  16   0 

„   Mivart. 

CricUade  and  Wootton 
Bassett. 

4 

2 

3  17 

0 

6    8    0 

9    6   0 

Do. 

Depwade        ..       •• 

8 

6 

2   3 

0 

9  18    0 

30  14    0 

Dr.  Copeman. 

Derby 

2 

2 

13   7 

0 

26    0    0 

39    7   0 

n   Johnstone. 

Devizes 

7 

6 

0   7 

0 

6    3    0 

16  12    0 

.,    Mivnrl 

Dewsbury 

13 

10 

117 

0 

23    3    0 

114  10    0 

n  Johnstone. 

Docking          •• 

4 

1 

— 

• 

9   7    0 

H   Copeman. 

Dolgelly 

6 

6 

2    1 

0 

11   0   0 

26    8    0 

M    Wheatun. 

Dorchester      .. 

6 

4 

1    5 

0 

13  11    0 

23    6   0 

Mr.  Boyle. 

Downham 

7 

4 

2  14 

0 

16    9    0 

36  11    0 

Dr.  Copeman. 

Drayton 

5 

8 

1    2 

0 

6    10 

8  13   0 

„   Beeoe. 

Dulverton 

2 

2 

0   5 

0 

8    3    0 

8    8    0 

Mr.  Boyle. 

Eastbourne     .. 

4 

8 

1  17 

0 

6    9    0 

10    6    0 

Dr.  Thomson. 

East  Orinstead 

6 

6 

1    9 

0 

4    0    0 

13  16    0 

Do. 

Eastward 

6 

4 

1    1 

0 

6   4    0 

16    5    0 

n   Manby. 

Edmonton 

16 

14 

0   6 

0 

30  16    0 

206  14    0 

,   Fletcher. 

Erpingham 

3 

3 

10  10 

0 

17    6   0 

43  17   0 

H   Copeman. 

Eton       

9 

7 

0  12 

0 

12   4    0 

45  14    0 

„   Fletcher. 

Falmouth 

4 

2 

5   0 

0 

9   7   0 

14   7   0 

Mr.  Boyle. 

Festiniog 

6 

3 

4    8 

0 

16   2    0 

27  12   0 

Dr.  Wheaton. 

Freebrldge  Lynn 

6 

3 

1  16 

0 

26    3    0 

34   7   0 

n   Copeman. 

Frome 

6 

3 

2  11 

0 

9  18    0 

16   6   0 

Mr.  Boyle. 
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UNION. 

No.  of  Vaccination  Dis- 
trlctii  in  tbe  Union. 

No.  of  Public   Vacci- 
nators recommended 
for  Award. 

Bongo  of  Awards 
in  eaob  Union. 

Total  Sum 

awarded 

In  eaob 

Union. 

Medical 
Inspector. 

Minimum. 

Bfazlmum. 

£  f. 

d. 

£  t.  d. 

£  «.  d. 

Oaorge,  81,  East 

— 

— 

— 

— 

Dr.  Sweeting. 

• 
Qerman8,8t.   ..       .. 

6 

2    8 

0 

11   0   0 

32  18    0 

Mr.  Boyle. 

Olendale 

4 

012 

0 

10  12    0 

13   4    0 

Dr.  Jobnstone. 

Qlouoester 

2 

16   6 

0 

32  18    0 

48    3    0 

n   Mivari. 

Gower 

1 

— 

— 

6    10 

Do. 

Oniltcroes 

6 

8 

5  12 

0 

7  16   0 

19    1    0 

w   Oopeman. 

Hackney 

6 

6 

8  16 

0 

60   9    0 

201    2    0 

Dr.  Sweeting. 

Hailabam 

6 

5 

1    3 

0 

4  17    0 

16  13    0 

n   Thomson. 

Haliwbistle    •• 

4 

2 

6  17 

0 

6  10   0 

12   7   0 

n  Johnstone. 

Hafdlngstone .. 

3 

3 

3  16 

0 

5    9    0 

13    9    0 

»   DarraMair. 

Harant  

4 

3 

1    7 

0 

4  19   0 

9  13    0 

n   Bolstrode. 

Hay       

8 

2 

612 

0 

7  13    0 

13    6   0 

n   Mivart. 

Headisgton 

2 

2 

10  10 

0 

68  11    0 

79    1    0 

Mr.  Boyle. 

Hebton 

6 

2 

6    7 

0 

715   0 

14    2   0 

Do. 

Hemsworth     ••       ■■ 

4 

• 
4 

1    8 

0 

31    0    0 

61    6    0 

Dr.  Johnstone. 

Hendon  

6 

4 

2   7 

0 

37  14    0 

46   6    0 

„   Fletcher. 

12 

4 

016 

0 

4    9    0 

8  14    0 

n  Johnstone. 

Holbeaeh 

6 

5 

3    8 

0 

9    7    0 

29    3    0 

n  Oopeman. 

Hoddersfield  ■  • 

16 

13 

213 

0 

22  19   0 

131    9    0 

n  Johnstone. 

Hnntingdon    .. 

6 

4 

4  17 

0 

17   8   0 

44  10   0 

Mr.  Boyle. 

Ires,  St 

6 

6 

2  10 

0 

10  18   0 

37    2   0 

Mr.  Boyle. 

Keighley 

6 

4 

016 

0 

13    1    0 

23  18   0 

Dr.  Johnstone. 

Kendal  

9 

9 

3  18 

0 

16    3   0 

72   7    0 

w   Manby. 

Kettering 

6 

5 

OH 

0 

812    0 

9  17    0 

M   DarraMair. 

Keynabam 

6 

4 

0   2 

0 

23    1    0 

40    3    0 

Mr.  Boyle. 

Klng^sLynn    •• 

1 

1 

~~ 

"~* 

7   9   0 

Dr.  Oopeman 

lAncatter       .• 

5 

8 

4  17 

0 

49  17   0 

76    1    0 

Dr.  Wheaton 

Lancbestar 

4 

2 

26  14 

0 

68    6    0 

84  19    0 

n   Manby. 

Langport        •• 

6 

4 

1    9 

0 

6  18    0 

16  15   0 

Mr.  Boyle. 

APP.  A,  Na  5w 

Inspection  of 
Vacslnation, 
and  Awards  to 
Public  Vac- 
oinatorB,190L 


106 


APP.  A,  No.  fi. 

Inspeotloii  of 
VaofiiJiHtioii, 
and  Awards  to 
Pabllo  Vac- 
oinatOFB,  IML 


UNION. 


If. 


LauDoenton 

Leek 

Leighton  Buzzard   . 
Lewlsham 
Lichfield 
Llikeard         .. 
Liverpool 
Llandilotewr  .. 
Llandovery    .. 

Llanelly 

LoddoQ  andClavaring 
London  Oity  •• 
LongAflhton  .. 
Longtown  •  • 
Luneedale  .. 
Luton  •• 


Macolesfleld  •• 
Kadeley 
Kalmeebnry  .. 
ICarlboroogli  •• 
Marylebone,  St. 
Hero  .  • 
Merthyr  Tydfil 
Mile  End  Old  Town 


Hltford  and    Laun- 

ditch. 
MorpeUi         .. 


Nantwich 

Neath 

Neot*8|  8t.        •  •       •  • 

Neweastle-in-Emlyn 

Ne  wcaitle  -  under  - 
Lyme. 


Bange  of  Awards 
in  each  Union. 


Minimum. 


MazimuuL 


Total  Sum 

awarded 

in  each 

Union. 


Medical 
Insi>ector. 


8 

6 

6 

2 

6 

6 

4 

S 

7 

— 

8 

S 

2 

7 

2 

2 

4 

2 

5 

4 

6 

6 

4 

4 

4 

— 

2 

2 

2 

1 

2 

2 

10 

7 

2 

1 

8 

S 

9 

1 

7 

6 

6 

6 

6 

6 

3 

S 

3 

1 

£  «.  d. 
110 

15  0 
0  16  0 
5  12  0 

16  0 
8    3  0 

42  19  0 

2  17  0 

20  10  0 

4  19  0 

8    0  0 

19  0 

3  6  0 
115  0 
0   7  0 


4    8  0 

4  10  0 

8    7  0 

8  16  0 

9  4  0 

18  0 


3    0  0 

14    7  0 

018  0 

8   6  0 


£  f.  d. 

5  7  0 

24  17  0 

12    1  0 

28  11  0 

24   5  0 

9    8  0 

08   7  0 

20  10  0 

11111  0 

6  3  0 
12   2  0 

4  16  0 

9   8  0 

7  16  0 
313  0 


64  12  0 

23  16  0 

918  0 

513  0 

85   6  0 

13  10  0 


20    2  0 

70    6  0 

14    9  0 

16  13  0 


£  f.  d. 

16    7  0 

57    1  0 

12  17  0 

72    2  0 

68  18  0 

22    0  0 

106  15  0 

68    2  0 

159  12  0 

16  16  0 

20    2  0 

20    8  0 

12  14  0 

9  11  0 

8   4  0 


89  14  0 

52  19  0 

18  5  0 
122    0  0 

9    9  0 

270  12  0 

19  1  0 
27    2  0 

7  16  0 


34  10  0 

211  10  0 

88  19  0 

39  15  0 

48  12  0 


Mr.  Boyle. 
Dr.  Heeoe. 

«   Fletcher. 

^   Sweeting. 

w  Beece. 
Mr.  Boyle. 
Dr.  Wheaton. 

«   Mivart 
DOb 
Da 
Dr.  Copeman. 

H   Sweeting. 
Mr.  Boyle. 
Dr.  Manby. 

H   Wheaton. 

«   Fletcher. 


Dr.  Wheaton. 


„   Mivart 
Do. 

N   Sweeting. 
.,   Mivart 

Da 
n   Sweeting, 
n   Oopeman. 
H  Johnstona 


Dr.  Wheaton. 
»   Mivart 
Mr.  Boyle. 
Dr.  Mivart 
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UNION. 

No.  of  Vaccination  Di 
tricts  in  the  Union. 

Na  of  Public  Vac< 
nators  recommends 
for  Award. 

Bange  of  Awards 
in  each  Union. 

Total  Rum 

awarded 

In  each 

Union. 

Medical 
Inspector. 

Minimum. 

Maximum. 

fi  f. 

d. 

£  t. 

d. 

£  f  .  d. 

NewhaTen 

6 

8 

0   2 

0 

9   S 

0 

9   6   0 

Dr.  Thomson. 

Newport  (Salop)     .. 

4 

2 

6   6 

0 

8   7 

0 

13  13   0 

n   Reece. 

Newport  Facnell 

10 

1    6 

0 

13  12 

0 

46  17   0 

N   Fletcher. 

4 

— 

— 

3   4   0 

„   DarraMair. 

North  wich      •• 

6 

14    4 

0 

8S14 

0 

89  14   0 

„   Wheaton« 

Norwich         .•       •• 

1 

— 

— 

168   6   0 

n  Oopeman. 

Ormakirk 

B 

6  17 

0 

90  18 

0 

88   8   0 

Dr.  Wheaton. 

Oimdle 

4 

1   1 

0 

11   6 

0 

24  18   0 

n  DarraMair. 

Oxford  (L. A.).. 

1 

— 

— 

66   9   0 

Mr.  Boyle. 

Penrith 

6 

SU 

0 

10  19 

0 

34  10    0 

Dr.  Manby. 

PtoDxance 

6 

5    1 

0 

20  16 

0 

61    6    0 

Mr.  Boyle. 

Peterborouifh . . 

7 

2  10 

0 

39    6 

0 

68   7   0 

Dr.  Darra  Mair. 

Pewiey 

6 

2   7 

0 

9    6 

0 

16   4   0 

„   Mivart. 

Pontardawe    .. 

2 

42  10 

0 

57   8 

0 

99  18   0 

Do. 

Pontefract 

7 

8    0 

0 

66  10 

0 

123  13    0 

n  Johnstone 

Pontypridd     .. 

11 

20    2 

0 

68    6 

0 

906    9    0 

„   Mivart 

Poole     .. 

4 
1 

3  1» 

0 

27    6 

0 

91    4    0 
109  14    0 

Mr.  Boyle. 
M   Bttlstrode. 

iwtamontn             •• 

*"* 

■" 

PwnheU 

6 

^ 

""• 

6    7    0 

Dr.  Wheaton. 

Bedrath 

6 

10  14 

0 

16    2 

0 

87  18   0 

Mr.  Boyle. 

Rothbnry 

6 

0   4 

0 

413 

0 

8   2   0 

Dr.  Johnstone. 

ttnncom         •  •       •  • 

4 

6   6 

0 

34  16 

0 

69  18   0 

H    Wheaton. 

Saddleworth  .. 

1 

1 

«H^ 

„_ 

15.  6   0 

Dr.  Johnstone. 

Selby 

4 

0  18 

0 

16   7 

0 

24    4    0 

Do. 

ShaftebVory    .. 

4 

2   6 

0 

716 

0 

10   0    0 

Mr.  Boyle. 

Bhardlow 

9 

V 

4   8 

0 

14    0 

0 

42   2   0 

Dr.  Johnstone. 

Sbepton  MaHet 

6 

0  14 

0 

9  16 

0 

16  10   0 

Mr.  Boyle. 

Bherbomo       ••       •• 

8 

2 

2  11 

0 

6  19 

0 

8  10    0 

Do. 

Shifoal 

4 

2 

6  19 

0 

9  14 

0 

16  18    0 

Dr.  Beeee. 

APP.  A,  No  6. 

Inspection  of 
Vaccinatioo, 
and  Awards  to 
Public  Vac- 
cinators, 190L 
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ArP.  A,  No.  & 

loHpectton  of 
VaocI  nation, 
and  Awards  1« 
Pablic  Vnc- 
dnators,  1901. 


UNION. 

No.  of  Vaccination  Dis- 
tricts in  the  Union. 

No.  of  Public  Vacci- 
nators recommended 
for  Award. 

Bange  of  Awards 
in  each  Union. 

Total  Sum 

awarded 

in  each 

Union. 

Medical 
Inspector. 

mnimnm. 

£  a.  d. 

£  «. 

d. 

£  8.  d. 

Sleaf ord         •  • 

7 

3 

3   3    0 

3  15 

0 

6  18   0 

Dr.  Copemaa. 

Spalding 

7 

3 

6   10 

7  10 

0 

19  16   0 

Do. 

Stafford 

4 

— 

— 

— 

— 

„   Beece. 

Staines 

7 

5 

5  10    0 

16    4 

0 

55    7    0 

M    Fletcher. 

Stockport 

6 

6 

9    3    0 

67  13 

0 

165  14    0 

n   Wheaton 

Stoke-npon-Trent   .. 

6 

8 

7   7    0 

42  14 

0 

03  10   0 

ff   neece* 

Stone      

4 

2 

119    0 

6  18 

0 

8  17    0 

Do. 

Stratton 

2 

3 

3  18    0 

6    8 

0 

9    6    0 

Mr.  Royle. 

Stur  minster     . . 

4 

4 

4    7    0 

8  17 

0 

32  13   0 

Do. 

Swaffham       ..       .« 

5 

1 

— 

— 

2   7    0 

Dr.  Oopemaa. 

Swansea 

6 

3 

33  11    0 

70   7 

0 

103  18    0 

„   Mivart. 

Swindon  and  High- 
worth. 

4 

3 

6  17    0 

39   1 

0 

61    9    0 

Da 

Tadcastar 

6 

2 

0    9    0 

18   3 

0 

18  13   0 

Dr.  Johnstone. 

Tamworth 

t 

3 

313   0 

U   3 

0 

13  16   0 

„   Beeoe. 

Tannton 

7 

7 

17    0 

2o    9 

0 

51    1    0 

Mr.  Boyle. 

Thame 

6 

4 

Oil    0 

11    5 

0 

32   0   0 

Da 

Tbanet,  Isle  of 

4 

4 

6  14   0 

45    7 

0 

95  10    0 

Dr.  Beece. 

Thetford 

6 

5 

0  19    0 

13  18 

0 

45    9   0 

n   Oopemaa 

Thrapeton 

6 

6 

13   0 

6    6 

0 

17    1    0 

n   DarraMair. 

Tisbory 

S 

1 

— 

— 

4    0   0 

„  Mivart. 

ToxtethPark.. 

3 

3 

34  17    0 

20  13 

0 

54  10    0 

M   Sweeting. 

Truro 

7 

4 

3    4   0 

1110 

0 

33  18    0 

Mr.Boyla 

Ty  nemouth 

10 

7 

9    10 

66  19 

0 

256  10    0 

Dr.  Johnstone. 

Trowbridge  and 
Melksham. 

3 

I 

~- 

~~ 

5    10 

n   Mivart. 

Uckfleld 

e 

6 

Oil    0 

6  10 

0 

33   7   0 

Dr.  Thomson. 

Ulventon       ..       .. 

7 

5 

1    0   0 

30  17 

0 

42    2    0 

M    Wheaton 

Uttoxeter 

6 

3 

3    0    0 

5    1 

0 

10  19    0 

n   Beeoe. 

Uxbrldge 

7 

7 

3  11    0 

19  13 

0 

63  15    0 

„   Fletcher. 

Wnkoflold 

6 

6 

8  19    0 

84  13 

0 

233  18   0 

Dr.  Johnstone. 

Walsall 

4 

4 

11    3   0 

64  14 

0 

139   7    0 

M   Beeca 

Walsingham   .. 

5 

3 

1 

418   0 

15    3 

0 

30    1    0 

n   Oopeman 
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UNION. 

No.  of  Vaoclnation  Dis- 
triotB  in  the  Union. 

No.  of  Public  Vacci- 
nators recommended 
for  Award. 

Bange  of  Awards 
in  each  Union. 

TbtalSum 

awarded 

in  each 

Union. 

Medical 
Inspector. 

Minimnm. 

£    M. 

d. 

£  *. 

d. 

£  t.  d. 

Wareham  and   Pur- 
beck. 

6 
6 

6 
5 

2  17 
2  10 

0 
0 

10  11 

11  4 

0 
0 

33  11   0 
23  13   0 

Mr.  Royle. 
Dr.  Mivart. 

Wayland 

S 

1 

— 

— 

17  16   0 

w   Copemao. 

WeUingborongh 

5 

S 

117 

0 

7    6 

0 

1112   0 

n   DarraMair. 

Wellington  (Salop)  .. 

2 

24    2 

0 

33  18 

0 

88    0   0 

M   Beece. 

Wellington  (Som.)   .. 

5 

3  10 

0 

8  14 

0 

25  13    0 

Mr.  Boyle. 

Wells 

4 

2   7 

0 

8    3 

0 

28    2    0 

Da 

Wem      

3 

4    3 

0 

10  19 

0 

23  11    0 

Dr.Beeoe. 

West  Bromwich 

3 

27  13 

0 

28    7 

0 

56    0    0 

Do. 

Westbury  and  Wboi^ 

well^own. 
Westward      •• 

2 

4 

111 
2  15 

0 
0 

7  13 
6    8 

0 
0 

9    4    0 
16    0    0 

n  Mivart. 
„   Manby. 

Wermontb 

6 

013 

0 

28  10 

0 

61  16    0 

Mr.  Boyle 

Whitehaven    .. 

S 

4    0 

0 

60  16 

0 

171    8   0 

Dr.  Manby 

Wigton 

6 

1    8 

0 

13    8 

0 

41   7    0 

Do. 

Willeaden 

1 

— 

— 

09  11    0 

»    Fletcher. 

Wiiiiton 

4 

0  15 

0 

7    8 

0 

15    1    0 

Mr.  Boyle. 

WHton 

4 

8    0 

0 

7    5 

0 

18   5   0 

Dr.  Mivart 

Wimbome  and  Cran- 

bome. 
Wincanton 

4 

4    5 

0 

1113 

0 

36    0    0 

Mr.  Boyle. 

5 

8    3 

0 

8   2 

0 

25   1    0 

Do. 

Wioslow 

3 

2   4 

0 

3   7 

0 

7  17   0 

Dr.  Fletcher. 

Wirral 

3 

6    9 

0 

18   4 

0 

88  17   0 

n   Wheaton. 

Wolstanton  and  Bors- 

lem. 
Woodstock      .. 

3 
2 

99    0 
10    1 

0 
0 

40  13 
11    0 

0 
0 

119   6   0 
21   1   0 

n   Beece. 
Mr.  Boyle. 

Woolwich 

1 

— 

— 

6  11   0 

Dr.  Sweeting. 

Wycombe 

11 

7 

8   0 

0 

16    6 

0 

62  17   0 

w   Fletcher. 

TeovU 

7 

6 

115 

0 

1818 

0 

40    2   0 

Mr.  Boyle. 

Total  .. 

1^15 

866 

— 

— 

10,58416  0 

APP.  A,  Na  & 

Inspection  of 
Vaccination* 
and  Awards  to 
Public  Vac- 
cinators, 1801. 
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No.  6. 
App.  A^No  6     STATISTICS  OF  THE  NATIONAL  VAOOINE  BSTABLISHMBNT. 
v2SS2?E«tab.  I.— Educational  Vaccination  Stations,  1901. 

In  order  to  provide  for  the  granting  of  those  special  certificates 
of  proficiency  in  vaccination  which  are  required  to  be  part  of 
the  medical  qualification  for  entering  into  contracts  for  the 
performance  of  public  vaccination,  or  for  acting  as  deputy  to  a 
contractor,  the  following  arrangements  are  made  : — 

(1.)  The  vaccination  stations  enumerated  in  the  subjoined  list 
are  open,  under  certain  specified  conditions,  for  the  purpot;es  of 
teaching  and  examination ; 

(2.)  The  vaccinators  officiating  at  these  stations  are  authorised 
to  give  the  required  certificates  of  proficiency  in  vaccination  to 
persons  whom  they  have  sufficiently  instructed  therein  ;  and 

(3.)  The  vaccinators  whose  names  in  the  subjoined  list  are 
printed  in  italic  letters  are  also  authorised  to  give  such  certificates, 
after  satisfactory  examination,  to  persons  whom  they  have  not 
themselves  instructed. 


CItieB 
and  Towns 

having 
Educational 
Vaccination 

Stations. 


Places  used  as 

Educational  Vaccination 

Stations. 


Vaccinators  authorised 

to  give  Certlflcates  of 

Profldency  in  Vaccination. 


Days  and  Hours 
of  Attendance  of 
the  Vaccinators 

at  Stations 
where  periodic 

Courses  of 

Instruction  are 

given,  (a) 


London  ...  •< 


St.Thonia8*8Hoepital  1 

WMtminBter  [ 

Hospital  ■ 

Tottenham  Court 
Chapel,  Tottenham 
Court  Road. 


St.  Mary's  Hospital 
Middlesex  Hospital  < 
St.George*8  Hospital  I 

26,  Bessborough  Gkur- 
dens,  S.W. 


St.  Olave's  and  St. 
John's  Institute, 
Tooley  Stzeet,  S.£. 


Eastern  Dispensary, 
Leman  Street. 

144,    Bnston    Road, 
N.W. 


Dr.  Albert  Ernest  Cope, 
26,  Bessborough 
Gardens,  S.W. 

Mr,  Joseph  Loans 
98,  Tressillian  Road, 
St.  John's,  S.E. 

Mr.     Edwin      Climson 
Greenwood, 
19,  St.  John^s  Wood 
Park,  N.W. 

Dr.  Albert  Ernest  Cope, 
26,  Bessborough 
Gardens,  S.W. 

Mr.   Victor    Alexander 
Jaynes, 
1 57/  Jamaica  Road, 
Bermondsey,  S.E. 

Ifr.  Joseph  Loane 
See  above. 

Miss  Mary  Thome,  M.D., 
10,  Nottingham  Place, 

W. 


(wed.,  !l. 
]  Thursday,  11. 


Mon.,  Wed.,  1. 


(Tuesday,  11. 
Friday,   8. 
Wed.,   8. 

Mon.,  Thurs.,  S. 


Wed.,  8. 


Wed.,  11. 
Friday,  9. 


(a)  Candidates  for  the  Certifieate  after  Inttruetion  should  communicate  with 
the  authorised  teacher  to  learu  the  dates  of  the  regular  courses  of  instruction. 

Candidates  for  the  Certificate  by  Examination  are  recommended  to  communi- 
cate some  days  beforehand  with  the  Examiner  at  whose  station  they  propose  to 
attend. 


Ill 


I.— EDU0ATI02TAL  VACCINATION  STATIONS— COW^mtWrf. 


Cltien 
ftDd  Towns 

hartng 

Educational 

Vaccination 

Stations. 


Places  used  as 

Educational  Vaccination 

Stations. 


Vaccinators  authorised 

to  give  Oertiflcates  of 

Profloiency  In  Vaccination. 


Days  and  Hours 
of  Attendance  of 
the  Vaccinators 

at  Stations 
where  periodic 

Courses  of 

Instruction  are 

given,  (a) 


Birmiogham 


Bristol 


Ounbridg^M 


Oudiif     .- 


Ii66d>  ••• 

IdTerpool  ••• 


ManoheBter 


Kewoaatlft- 
oii-l^e. 

Bhfiffield  ... 


AbordBon ... 


Diiiidoo     ••• 


Edinburgh^ 


Priory  Booms,  Upper 
Priory. 


St.  Peter's  Hospital, 
Bristol. 


East  Road  Coffee 
Tayem. 

Boath  Choroh  Insti- 
tfate,  Sun  Street, 
Boath. 


177,  Mnlgrave  Street 


Southern  Hospital 
for  Women  and 
Children,  Man- 
ohester. 

The  Dispensary,  Nel- 
son Street. 

250,     Brook     Hill, 
ShefBeld. 


Tbe  Pablio  Dispen- 
sary. 

Royal  Infirmary    ... 


The  Western  Dispen- 
sary, Ponton  Street. 


Tbe  New  Town  Dis- 
pensary. 


/>r.  Edmund  RoMtutm,., 
218,  Bristol  Road, 
Edgbaston, 
Birmingham. 

Mr,  Oeorgs  Shepley  PagSy 
78,  Old  Market  Street, 
Bristol. 

Mr.  Joseph  Lcane 
See  aboye. 

Mr»     John     JUeuMyn 
TrehamSt 
92,  Newport  Road, 

Cardiff. 

(Vacant.) 

Jfr.  Nathaniel  ISdward 
MoberUf 
88,  Mnlmye  Street, 
Liyerpool. 

Dr.  John  Soott 

249,  Upper  Brook 
Street,  Manchester. 


Dr,  JfYank  Hawthorn  ... 
6,  Regent  Terraoe, 
Newcastle-on-Tyne. 
Mr.  William  Skinner  ... 
250,  Brook  Hill, 

Sheffield. 

Mr,      JRobert       Gordon 
MeKerronj 

1,  Albyn  Place, 
Aberdeen. 
Dr.     Robert    Cochrane 
Buist, 
166,  Nethergate, 

Dundee. 
Dr,  John  Brown  Buist, 
1,  Clifton  Terraoe, 

Edinburgh. 

Dr.  Francis  Cadell 
22,  Ainslie  Plaoe, 

Edinburgh. 


Monday  1.30. 


Wed.,  11. 


Friday,  11. 


Tuesday,  11. 


Tuesday,  3. 


Friday,  2. 


Wed.,  3. 
Tuesday,  8 

Wed.,  2.30. 

Thursday,  2. 

Thursday,  3. 

Tuesday,  12. 


App.  a,  NOb  0. 

National 
Vaccine  Estab- 
lishment, 1901. 


(a)  Candidates  for  the  Csrtifeate  after  Imtruction  should  communicate  with 
the  authorised  teaoher  to  learn  the  dates  of  the  regular  courses  of  instruction. 

Candidates  for  the  Certificate  by  Examination  are  reoommended  to  communi- 
cate some  daya  beforehand  with  the  Examiner  at  whose  station  they  propose  to 
attend. 


▲fp.  a.  No.  6. 

National 
Vaccine  Efitab- 
lishoient,  1901. 
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I.— Educationai.  Vaccination  Stations— <»n<mu«(2. 


Cities 
and  Towns 

having 

Educational 

Vaccination 

Stations. 

Places  used  as 

Educational  Vaccination 

Stations. 

1 

Vaccinators  authorised 

to  give  Certificates  of 

Proficiency  in  Vaccination. 

Days  and  Hours 
of  Attendance  of 
the  Vaccinators 

at  Stations 
where  periodic 

Courses  of 
Instruction  are 

given,  (a) 

OlasfTow...^ 
Dublin      ... 

The  Royal  rnfirmary 

The   Western  In- 
firmary. 

45,  Upper  Saokrille 

Street. 

i/r.  Robert  Home  Hen- 
derson, 
19,  Elmbank  Place, 
Glasgow. 
Mr.  John  WylUe  Niool, 
7,  Kersland  Terraoe, 
Glasgow. 

Dr,    Alexander    Nixon 
Montgotnsry, 
45,  Upper  Saokville 
Street,  Dublin. 

Monday,  12 
(Women). 
Thursday,  12. 

(Men). 
Monday,  12. 

Tues.,  Fri.,  10. 

(a)  Candidates  for  the  Cerlificafe  after  Instruction  should  oommnnioate  with 
the  authorised  teacher  to  learn  the  dates  of  the  regular  courses  of  instruction. 

Candidates  for  the  Certificate  by  Examination  are  recommended  to  communi- 
cate some  days  beforehand  with  the  Examiner  at  whose  station  they  propose  to 
attend. 


II.— Animal  Vaccine  Station. 

The  Animal  Vaccine  Station  is  at  95,  Lamb's  Conduit  Street, 
-where  Mr.  T.  S.  Stott  and  Dr.  Leslie  Thome  Thorne  attend  for 
the  Vaccination  of  Children  on  Tuesdays  and  Thursdays  at 
10.30  a.m. 


III.— Distribution  of  Glycerinated  Calf  Lymph,  1901. 

Number  of  applications  from  Public  Vaccinators  ...      66,670 

Supplies  sent  out : — 

Charged  capillary  tubes 


••• 


.•• 


654,907 
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No.  7. 

RBPORT  on   the    OPERATIONS  of    the  ANIMAL    VACCINE    ESTA-    app.A.No.7. 

BLI8HMBNT  at  Lamb's  Conduit  STREET  during  the  year  onthT" 

operations  of 

1901-1902  ;  by  Mr.  THOMAS  S.  Stott,  Director.  the  imimai 

'      ^  '  VacHsin« 

Kstablishmett, 

During  the  year  April  Ist,  1901,  to  March  Slat,  1902, 123  calves  ^^;^^{i  ^^ 
-were  Taccinated.  The  aggregate  weight  on  reception  at  Lamb's 
Conduit  Street  of  the  123  calves  was  35,264  lbs.  On  dismissal 
from  the  station  their  aggregate  weights  were  36,041  lbs.,  so  that 
during  retention  for  vaccination  purposes  they  gained  in  weight 
by  an  average  of  6-31  lbs.  Of  the  above  calves,  115  were  vaccinated 
direct  from  other  calves  and  8  were  vaccinated  from  calf  lymph 
which  had  been  stored.  As  usual,  vaccinations  performed  with 
direct  lymph  proved  more  successful  than  the  others. 

Insertions  to  the  number  of  5,907  in  calf-to-calf  operations 
produced  5,675  vesicles,  in  the  8  calves  vaccinated  from  lymph 
stored  in  tubes,  441  insertions  produced  228  vesicles,  giving  rates 
of  insertion  respectively  of  96*07  and  51*70  per  cent. 

No  material  difference  in  the  results  of  calf-to-calf  vaccinations 
was  observed,  whether  the  lymph  used  was  from  calves  vaccinated 
96  hours  or  from  calves  vaccinated  120  hours  previously  ;  in  either 
case  the  rate  of  insertion  success  was  practically  96  per  cent. 

Primary  Vdccinations, — During  the  year  1901-1902  there  were 
performed  2,786  primary  vaccinations,  five  separate  insertions  of 
lymph  being  made  in  each  instance.  Of  the  persons  thus 
vaccinated,  1,362  were  males  and  1,424  were  females.  All  but  11 
of  the  primary  vaccinations  succeeded  at  the  first  attempt. 

There  were  657  primary  vaccinations  performed  from  calf-to- 
ann.  Of  these  persons  primarily  vaccinated  by  the  staff  operators, 
13  failed  to  return  for  inspection.  Of  the  644  remaining,  614  on 
examination  were  found  to  have  taken  in  five  places,  23  in  four, 
5  in  three,  and  2  in  two  places. 

The  aggregate  insertion  success  was  therefore  98*78  per  cent. 

Glycerinated  Calf  Lymph. — During  the  same  period  2,129 
primary  vaccinations  were  performed  with  glycerinated  calf 
lymph.  Of  these,  33  failed  to  return  for  inspection,  and  of  the 
remaining  2,096,  on  examination,  1,802  were  found  to  have  taken 
in  five  places,  160  in  four,  67  in  three,  36  in  two,  20  in  one,  and 
11  failed  at  the  first  attempt. 

The  insertion  success  rate,  therefore,  was  94*87  per  cent. 

Re-vacciruUians, — These  numbered  1,045,  of  which  832  were 
performed  from  calf-to-arm,  of  which  cases  20  failed  to  return  for 
insi>ection.  Of  the  remaining  812  cases,  728  on  inspection  were 
successful  in  five  places*  66  in  four,  11  in  three,  4  in  two,  and  3  in 
one  place,  giving  an  insertion  success  rate  of  97*24  per  cent. 
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Qlycennated  Galf  Lymph. — The  other  213  revaccinations  were 
performed  with  glycerinated  calf  lymph,  of  which  cases  12  failed 
to  return  for  inspection.  Of  the  remaining  201  cases,  185  on 
inspection  were  successful  in  five  places,  8  in  four,  4  in  three,  2 
in  two,  1  in  one,  and  1  failed,  giving  an  insertion  success  rate  of 
96-91  per  cent. 

There  were  25  cases  brought  back  after  inspection  on  account  of 
some  abnormality  in  the  course  of  their  vaccination;  in  the 
majority  of  these  the  abnormality  consisted  of  sore  arm,  in  most 
instances  due  to  domestic  maltreatment. 

In  September,  1901,  the  progress  of  the  small-pox  epidemic 
caused  such  increase  in  the  number  of  applicants  for  vaccina- 
tion and  re-vaccination  that  the  clerical  staff  had  to  be  strengthened, 
and  the  applicants  were  so  numerous  that  re-vaccination  was 
discontinued  by  order  of  the  Board,  and  it  became  necessary 
to  requisition  police  assistance  to  maintain  order  and  prevent 
accidents.  This  condition  continued  until  March  6th,  1902,  when 
the  diminished  number  of  applicants  rendered  the  aid  of  police 
no  longer  needful.  During  this  time  all  applicants  for  re-vaccina- 
tion were  referred  by  the  police  to  the  public  vaccinators'  of  the 
districts  in  which  they  resided 
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No.  8, 

Report   on   the   Operations    of   the   Glycbrinatbd  Calf  app.a.no.8. 
Lymph   Establishment,   1901-1902;   by  Dr.  Prank    R.  onth~ 

BLAXALL.  OperatioM 

of  the 

During  the  year  the  work  of  the  Department  has  been  very  oaffL^^ 
much  increased  by  the  outbreak  of  small-pox  in  London  and  its  ^,i5^Ty  ** 

vicinity.  Dr.  Blaxall. 

So  heavy  were  the  demands  for  lymph  that  it  became  necessary 
to  extend  the  Establishment  at  short  notice.  Accordingly  extra 
stabling  accommodation  adjoining  the  existing  calf  station  was 
acquired  in  October,  1901,  and  again  in  January,  1902.  Two 
more  laboratories  were  occupied  by  the  department  at  the 
Jenner  Institute  of  Preventive  Medicine,  and  the  staff  was 
increased  by — 

1  Assistant  Bacteriologist, 

1  Medical  assistant  to  help  in  the  vaccination  of  calves, 

7  Labosatory  boys, 

6  Calf  attendants, 

1  Clerk. 

Small-pox  continuing  to  increase,  it  was  deemed  imperative  to 
limit  the  issue  of  lymph  for  re-vaccinations  mainly  to  districts  in 
which  small-pox  was  prevalent.  Limitations,  in  this  sense,  of 
the  Establishment's  operations  took  effect  from  20th  January  to 
6th  March.  Meanwhile,  additional  accommodation  was  sought 
which  might  serve  as  an  auxiliary  calf  station.  Such  a  station 
has  been  found  and  nuide  ready,  as  an  emergency  measure,  at 
Peckham. 

The  amount  of  glycerinated  calf  lymph  despatched  during  the 
year  ending  March  31st,  1902,  was  equivalent  to  974,595  capillary 
tubes,  each  containing  sufScient  lymph  for  one  vaccination. 
Table  I.  shows  the  amount  of  lyfnph  despatched  in  each  week 
of  the  year.  This  quantity,  however,  was  not  all  despatched 
in  single  charges.  Some  was  sent  out  in  tubes  containing 
sufficient  for  10  or  for  25  vaccinations.  This  method  of  issue 
relieved  the  pressure  to  some  extent  on  the  staff  engaged  in  tubing 
and  despatching  the  single  charges,  and  has  been  found  especially 
convenient  for  the  re-vaccination  of  groups  of  persons  at  stations, 
places  of  business,  and  the  like.  The  issue  of  glycerinated  lymph 
in  this  way  was  commenced  in  October,  1901. 

Table  II.  shows,  inter  alia^  the  amounts  sent  out  weekly  in  this 
way,  estimated  as  single  charges :  110,050  in  tubes  sufficient  for 
10  vaccinations  and  49,775,  in  tubes  sufficient  for  25  vacclnauons. 

The  results  of  the  use  of  the  lymph  during  the  year  for  the 
943,839  cases  of  which  report  has  been  sent  in  show  98*1  per  cent, 
case  success  and  93*3  per  cent,  insertion  success.  The  primary 
vaccinations  numbered  510,661,  giving  a  case  success  of  98*6 
per  cent,  and  an  insertion  success  of  93'5  per  cent.  The 
re-vaccinations  numbered  433,178,  giving  a  case  success  of  97*6 
per  cent,  and  an  insertion  success  of  92'9  per  cent. 

Table  III.  shows  these  results  given  quarterly. 
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The  lymph  thus  issued  was  derived  from  691  calves.  All  these 
animals,  after  slaughter,  were  examined  by  the  Board's  veterinary 
surgeon  and  certified  to  be  healthy.  Nine  other  calves  which 
appeared  to  be  in  health  during  the  course  of  vaccination,  were 
found  at  the  autopsy  to  exhibit  evidence  of  slight  disease.  None 
of  the  lymph  from  these  calves  was  issued. 

The  bacteriological  examinations  of  the  lymph  have  been 
systematically  carried  out  as  heretofore,  but  owing  to  the  great 
pressure  on  the  establishment,  the  continuance  of  the  work  on 
the  subjects  detailed  in  the  last  report,  and  the  carrying  out  of 
investigations  on  allied  matters,  has  been  in  great  measure 
checked. 

Mr.  H.  S.  Fremlin  contributes  a  note  on  an  apparatus  employed 
for  anaerobic  plate  culture,  which  has  given  very  satisfactory  results. 
Dr.  A.  B.  Green  has  pursued  his  researches  on  the  action  of  certain 
chemicals  on  the  extraneous  and  specific  organisms  of  lymph, 
with  especial  reference  to  bodies  allied  to  glycerine,  and  to 
chloroform.  I  add  a  short  note  on  Equine  Variola  the  material, 
for  which  I  am  indebted  to  Mr.  Ernest  Crompton,  ST.R.C.S. 

These  reports  appear  in  Appendix  C. 


Table  I. 

Showing  amount  of  Glyobrinatbd  Calf  Lymph  sent  from 
Laboratories  to  National  Vaccine  Establishment 
for   Distribution  to  Public    Vaccinators  during  the 

year  ended  31st  March,  1902,  estimatod  in  single  charges. 


Week  ended 

Number 

of  charges 

sent  out 

Month. 

• 

1 

Number 

of  charges 

sent  out. 

Quarter. 

Number 

of  charges 

sent  out 

1901. 

April            6 

5.200 

13 
20 

7.060 
9J800 

April 

35.600 

^ 

• 

27 

9.960 

May            4 

10.000 

11 

18 

10,960 
10JS60 

May 

4S.300 

>  Second  quarter 

24.300 

25 

7350 

June             1 

8.650 

8 

12.060 

15 

11.660 

June 

45.400 

. 

22 

IIJWO 

29 

9.;aoo 

Hi 


Table  l^continiied.     . 


Week  ended 

Number 

ot  charges 

sent  out. 

Month. 

Number 

of  charges 

sent  out. 

Quarter. 

Number 

of  charges 

sent  out 

1901. 
J11I7            e 

Bjm 

• 

13 

20 

8.800 
8.460 

July 

39300 

^ 

27 

8.300 

AYigust         3 

8.360 

10 

ijm 

17 

9.100 

August 

38.960 

>^  Third  quarter 

188,470 

4 

8.900 

31 

9<850 

Beptember  7 

11370 

14 
21 

12.700 
13.100 

September 

59320 

28 

18.550 

October        6 

23350 

12 
19 

21360 
22360 

October 

106.740 

■\ 

26 

23340 

November    2 

29.476 

9 

28,400 

16 

23350 

November 

104356 

^  Fourth  quarter 

281395 

23 

21360 

30 

21.730 

December    7 

21350 

14 
21 

18325 
11325 

December 

70300 

/ 

28 

8350 

1002. 
January       4 

22300 

11 
18 

48360 
80050 

January 

220.000 

^ 

26 

48,400 

February     1 

31.000 

8 
15 

29395 
23350 

February 

97,605 

• 

>-    First  quarter 

430330 

22 

21380 

VaTch          1 

22330 

8 

29360 

15 

32300 

March 

112335 

i 

22 

27300 

31 

19.475 

Totals  .. 

974396 

974,505 

974395 
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Tablb  II. 

Showing  the  amount  of  Glyobbinatbd  Calp  Lymph  sent  in 
Capillary  Tubes  and  in  larger  quantities  to  National 
Vaccine  Establishment  for  Distribution  to  Public  Vac- 
cinators during  the  year  ended  Slst  March,  1902. 


Amount  sent  out  Weekly, 

represented  in  Single 

Charges. 


a 


II 
^5 


O** 


Amount  sent  out  Monthly, 

represented  in  Single 

Charges. 


ll 
^5 


a(i*M  d 

o     a 

E-i  2  d 


»«-■  d 

Eh  <u  S 


Amount  sent  out  Quarterly, 

represented  in  Single 

Charges. 


1901. 

April  6 

5^ 

18 

7.060 

20 

9^0 

27 

9.950 

May  4 

10.600 

11 

10,960 

18 

10.560 

25 

7.850 

June  1 

8.660 

8 

12.050 

1 

I 

■m^i 

e«s 

'  1 

'•s| 

2s| 

t: 

!«• 

gciS  d 
$       P 

S^3 

tl 

P  P  O 

ops 

"5 

1      o 

1  " 

1    ^-^^ 

15 
22 
29 

July  6 
13 
20 
27 

Aug.  3 
10 
17 
24 
31 

Sept.  7 
14 
21 
28 


11,650 

11300 

9.200 

84XX) 
8.800 
8.460 
8300 

8350 
7,900 
9,100 
8.900 
9360 

11370 
12,700 
13^00 
18350 


— 

April 

35300 

— 

— 

May 

43300 

— 

— 

June 

4 -.400 

- 

— 

July 

39300 

— 

— 

Aug. 

38350 

— 

— 

Sept. 

59,920 

_ 

— 

Second 
quarter. 


V    Third 
quarter. 


134300 


138.470 
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Table  II — conftnw^. 


Amount  sent  out  Weekly, 

represented  in  Single 

Charges. 

Amount  sent  out  Monthly. 

represented  in  Single 

Charges. 

Amount  sent  out  Quarterly, 

represented  in  Single 

Charges. 

1 

M 

In  Capillary 
Tubes. 

In  Tubes  suffi- 
cient   for    10 
Vaccinations. 

In  Tubes  suffi- 
cient   for    25 
Vaccinations. 

• 

1 

In  Capillary 
Tubes. 

In  Tubes  suffi- 
cient   for    10 
Vaccinations. 

In  Tubes  suffi- 
cient   for    26 
Vaccinations. 

Quarter. 

In  Capillary 
Tubes. 

In  Tubes  suffi- 
cient   for    10 
Vaccinations. 

190L 

1 

Oct   6 

20.200 

2.C00 

1.060 

13 
19 

iej860 
18,100 

4.000 
4JX0 

1400 
260 

Oct 

37360 

16390 

8,000 

' 

28 

20.260 

3,490 

200 

Nov.  2 

23400 

5400 

1375 

9 

21.750 

6.460 

1300 

16 
23 

19,160 
18.460 

3300 
2.000 

1300 
600 

Nov. 

85.660 

14.780 

4.425 

.  Fourth 
quarter. 

236.750 

37.170 

7376 

30 

19.360 

1^ 

660 

Dec.  7 

19.600 

2350 

— 

14 
21 

16.700 
12.750 

1.760 
1400 

375 
175 

Dec. 

63.760 

6.000 

560 

) 

28 

7.900 

660 

— 

19C1 

Jan.  4 

21400 

1,750 

50 

11 
18 

39.^ 
61.600 

8.»60 
19.200 

600 
9350 

Jan. 

159300 

43350 

16.660 

■x 

26 

33300 

10300 

4300 

Feb.  1 

2440O 

4.260 

2,650 

6 
16 

22^900 
19.400 

4370 
3400 

2.025 
750 

Feb. 

80300 

12370 

4325 

^     First     ;  3ig«5o 
quarter. ;  *'**'»*~ 

723S6 

41300 

22 

18.700 

2.530 

750 

1 

1 

Mar.  1 

18.600 

2.780 

1,150 

8 

21.360 

3,800 

4.7C0 

15 

20.300 

4300 

7300 

Mar. 

75360 

16.160 

20325 

1 

22 

18.000 

4,400 

4300 

31 

n,m 

2300 

3375 

Totals 

814.770 

110360 

49.775 

814,770 

110.050 

49.776 

814.770 

110.060 

49,776 

674.596 

974396 

974306 
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Gl7cerinated 
Calf  Lymph 
Estabhahment. 
1901-1002;  by 
Or.  BlAzalL 

Tablb  IIL 

Showing  results  of  the  use  of  Glycbrinatbd  Calf  Lymph  issued 

during  the  year  ended  31st  March,  1902. 

Total  Cases. 

Period  during  which 
sent  out. 

June    Quarter  1901       

September  „          „         

December    „         „         

March         „       1902       .. 

xotjai  ...         ...         ... 

Number 

of  cases  used 

for. 

115,726 
129,758 
269,759 
428,596 

Percentage  success. 

• 

Case.              Insertion. 

98*6                     93-2 
98*3                     92*6 
97-9                     980 
981                      93*7 

943,839 

981 

93*3 

Primary  Cases. 


Period  during  which 

Number 

of  oases  used 

for. 

Percentas 
Case. 

:e  Buooess. 

sent  out. 

Insertion. 

June     Quarter  1901       

September  „          „         

December  „         „         

March         „       1902       

113,324 
113,732 
128,737 
154,868 

98*7 
98*6 
98*6 
98*5 

93*3 
92*7 
940 
94*0 

Total  ... 

1 

510,601 

98-6 

93*5 

Re-vaccinations. 


Period  during  which 
sent  out. 

Number 

of  cases  used 

for. 

Case. 

Insertion. 

June     Quarter  1901 
September  „          „ 
December   „          „ 
March         „       1902 

... 
... 
... 
... 

... 

2,402 

16,026 

141,022 

273,728 

95*6 
96-3 
97*3 
97-9 

89*6 
91*7 
921 
93*5 

Total 

433,178 

97*6 

92-9 

11^1 
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♦  Summary  of  the  Work  of  the  Mbdioal  Inspectors 

during  the  Yhar  1901. 

A.   Disease  and  Sanitary  Administration. 

The  following  sanitary  districts  were  visited  by  the  Medical 
Inspectors  with  special  reference  to  outbreaks  of  infectious  disease 
of  one  and  another  sort,  and  to  general  sanitary  circumstances  and 
administration,  viz.  :— 


APP.  ^  No.  0. 

Summary  of 
the  Work  of 
the  Medical 
Inspectors  in 
1901. 


Name  of  District. 

Nature  of  Inquiry. 

tAlcester,  B.D. 

... 

... 

Ab  to  adequacy  of  salary  of  Medical 
Officer  of  Health,  an!  sanitary 
state  and  administration. 

Barrow-in-FnmeBs,  XJ.D. 

... 

... 

Sanitary  administration  with  refer- 
ence to  smaU-poz. 

Battsraeft,  XJJ>. 

... 

... 

Do.                      do. 

Bedcenham,  TJ.D.  ... 

... 

Do.                      do. 

Bormondsey,  n.D. ... 

•.. 

... 

Do.                      do. 

Bezley,  n.D. 

... 

••• 

Do.                     do. 

tBUston,  n.D. 

•  •• 

... 

Be-inspection  to  asoertain  how  far 

Bromley,  R.D.  - 
Bromley,  IT  J). 
fBrynmawr,  U.D.    ... 


•*•        ... 


. . .        ... 


...        ... 


f  tOatherington,  R.D. 

Chialehunt^  XJJ>.  ... 
f  tCk>veatry,  UJ). 
tCriokhowell,  BJ). ... 


the     previous    recommendations 
have  been  complied  with. 
Sanitary  administration  with  refer- 
ence to  small-pox. 

Do.  do. 

To  ascertain  how  far  the  Brynmawr 
sewafTC  farm,  situated  in  Crick- 
howell,  R.D.,  was  responsible  for 
the  prevalence  of  infectious 
disease  in  that  district. 

Scarlatina  near  Ditoham  Park  Estate 
(«M  also  PetersfidLd,  R.D.}. 

Sanitary  administration  wiUi  refer- 
ence to  smaU-pox. 

Enteric  fever. 

See  Brynmawr,  XJ.D. 


*  Throughout  this  summary  the  foUowingr  abbreviations  are  used : — ^U.D.  ^  a 
Borough  or  Urban  District.  B.D.  =s  Rural  District  P.S.D.  =  Port  Sanitary 
District.  Jt.H.D.  =  A  Joint  District  for  hospital  purposes,  formed  under  the 
Public  Health  Act,  1875,  or  the  Isolation  Hospitals  Act,  1893. 

t  See  Appendix  A,  No.  10,  p.  129. 

X  The  reports  on  these  districts  are  reproduced  in  full  in  this  volume,  see 
Appendix  Ai,  Noe.  11  to  16. 
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ipe' 
I. 


Name  of  District. 

Nature  of  Inquiry. 

Dartford,  R.D. 
Dartford,  U.D. 

•  a. 
... 

... 
... 

... 
... 

Sanitary  administration  with  refer- 
ence to  small-pox. 

Do.                          do. 

■fDarwen,  U.D. 

... 

... 

... 

Diphtheria. 

Edmonton,  U.D.     ... 
Erith,  U.D 

... 
... 

.. . 

... 

... 
... 

Sanitary  administration  with  refer- 
ence to  small-pox. 

Do.                          do. 

ttFalmouth,  U.D.     ... 

Finsbury,  U.D. 
ttFolkeatone,  U.D.    ... 
tOildersome,  U.D.  ... 

•  •• 
... 
... 
... 

... 
... 
••. 

... 
... 
... 
... 

Re-inspection  as  to  sanitary  state 
and  administration. 

Sanitary  administration  with  refer- 
ence to  small-pox. 

Enteric  fever;   sanitary  state  and 
administjration. 

Do.                          do. 

Hackney,  U.D. 
ttHaverfordweflt,  RJ). 

... 
» 

... 

... 
... 

... 
... 

Sanitary  administration  with  refer- 
ence to  small-pox. 

Diphtheria  at  Fishguard  and 
Goodwick. 

Holborn,  UJ). 
■fHolsworthy,  U.D.  ... 

... 
... 

... 
... 

■».. 
... 

Sanitary  administration  with  refer- 
ence to  small-pox. 
Sanitary  state  and  administration. 

f  Lancaster,  R.D. 

... 

... 

... 

Do.                          do. 

fLlandilo  Fawr,  R.D. 
London,  City  of 
fLydd,  U.D 

... 
... 
... 

... 
... 
••• 

... 

... 

Prevalence  of  infectious  disease; 
sanitary  state  and  administration. 

Sanitary  administration  with  refer- 
ence to  small-pox. 

S&nitary  state  and  administration. 

fMilton,  R.D. 
iMilton-next-Sittingboi 

...                   ... 

ame,  U.D. 

... 
... 

Prevalence   of   infectious   disease; 
sanitary  state  and  administration. 
Do.                         do. 

j-New  Romney,  U.D. 

•  •• 

... 

Sanitary  state  and  administration. 

Orsett,  R.D 

tPetersfield,  R.D.     ... 

•  •• 

... 

... 

Sanitary  administration  with  refer- 

enre  to  small-pox. 
See  Catherington,  R.D. 

fPewsey,  R.D. 

•  •• 

... 

Sanitary  state  of  Ludgershall. 

fPrestwich,  U.D,     ... 

•  «• 

... 

Sanitary  state  and  administration. 

-1  Romney  Marsh,  R.D. 

•  •• 

... 

Do.                         do. 

tSt.  Helens  (I.  of  W.), 

U.D. 

•*. 

Do.                        do. 

St  Marylebone,  U.D. 

... 

... 

Sanitary  administration  with  refer- 
ence to  small-pox. 

t  See  Appendix  A,  No.  10,  p.  129. 

I  The  reports  on  these  districts  are  reproduced  in  full  in  this  volume,  eee 
Appendix  A,  Nob.  11  to  16. 


l23 


A.    Disease  and  Sanitary  Adminfstration— «>n/mw«f.      Afp.A,Nd.  0. 


Nftine  of  Distriot. 


Nature  of  Inquiry. 


Summary  of 
the  Work  of 
the  Medical 
iDspectors  In 
1901. 


Stb  Paacras,  U.D 

Sanitary  administration  with  refer- 
ence to  small-pox. 

tSittingboome,  U.D.          

Prevalenoe  of  infectious  disease ; 
sanitary  state  and  administration. 

fSpalding,  R.D 

Appointment  of  Medical  Officer  of 
Health  ;  sanitary  state  and 
administration. 

Stoke  Newlngton,  TJ.D 

Sanitary  administration  with  refer- 
ence to  small-pox. 

fStrood,  R  D.           

Sanitary  state  and  administration  ; 
prevalence  of  infectious  disease. 

Tottenhanii  U.D 

Sanitary  administration  with  refer- 
ence to  small-pox. 

West  Ham,  U.D 

Do.                          do. 

t{  Weymouth  and  Meloombe  Regis,  U.D 

•  •  •• 

Scarlatina ;  sanitary  state  and 
administration. 

t^Whitehaven,  U.D 

••• 

Enteric  fever. 

B.   Hospitals,  &c. 

Local  inquiries  were  held  by  the  Medical  Inspectors  with 
reference  to  the  provision  of  hospital  acQommodation  for  the  isola- 
tion of  cases  of  infectious  disease  in  connection  with  the  districts 
mentioned  below.  The  majority  of  these  inquiries  had  concern 
with  applications  to  the  Local  Qovernment  Board  for  sanction  to 
borrow  money  for  the  purchase  of  hospital  sites  and  for  the 
erection  of  hospital  buildings  : — 


Acton,  U.D. 
Ashford,  U.D 
Barnet,  U.D. 
Bamsley,  U.D. 
Bedford,  R.D. 
Berwick-upon-Tweed,  U.D. 
Bexhili,  U.D. 

Biggleswade,  R.D.  and  U.D. 
Blackburn,  U.D. 
Buckhurst  Hill,U.D.,  Ching- 

ford,  U.D.,  and  Waltham 

Holy  Cro*i8,  U.D. 
Caistor,  R.D. 

Colne  and  Holme,  Jt.H.D. 
Colwyn   Bay  and    Colwyn, 

U.D. 
Cuckfield,  R.D. 


Doncaster  and  Mexborough, 

Jt.H.D. 
East  and  West  Molesey,  U.D. 
East  Barnet  Valley,  U.D. 
Edmonton,  U.D. 
Enfield,  U.D. 
Fareham,  U.D. 
Fylde,  Jt.H.D. 
Fy  Ide,  Preston,  and  Qarstang, 

Jt.H.D. 
Gwyrfai,  R.D. 
Halifax,  U.D. 
Hanley,  Stoke,  and  Fenton, 

Jt.H.D. 
Harrogate      and       Knares- 

borough,  Jt.H.D. 
Hemsworth,  R.D. 


t  See  Appendix  A,  No.  10,  p.  •  29. 

I  The  report)  on  these  districts  are  reproduced  in  full  in  this  volame,  sm 
Appendix  A,  Nos.  11  to  16. 
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B.    Hospitals,  Ac. — continued 


Hendon,  R.D. 

Hitchin,  JtH.D. 

Horwich,       Westhoughton, 

and  Blackrod,  JtH.D.  (2 

inquiries). 
Ilford,  U.D. 
Ilfracombe,  U.D. 
Littleborough,  Milnrow,  and 

Wardle,  Jt.H.D. 
Llandaff  and  Dinas   Powis, 

R.D. 
Maesteg,  Jt.H.D. 
Maldon,  Jt.H.D, 
Manchester,  U.D. 
Nantwich,  Jt.H.D. 
Normanton,  Jt.H.D. 
Northwich,        Middlewich, 

and  Winsford,  Jt.H.D. 
Orsett,  JtH.D. 
Penistoue,  JtH.D. 
Pontardawe,  Jt.H.D. 
Pontypridd,  U.D. 
Portsmouth,  U.D. 
Preston,  Fulwood,and  Long- 
ridge,  Jt.H.D. 
Radcliffe,  Ramsbottom, 

Whitefield,     and      Blu*y, 

JtH.D. 
Reading,  U.D. 
Reigate,  U.D. 
Repton,  Jt.H.D. 


Rhyl,  U.D. 

Rochester  and  Chatham, 
JtH.D. 

Rothwell,  Methley,  and 
Hunslet,  JtH.D. 

Royston,  Ashwell,  and  Mel- 
bourn,  Jt.H.D. 

Sevenoaks,  U.D. 

Skegness,  U.D. 

Southend-on-Sea,  U.D. 

Southport,  U.D. 

South  Rotherham,  Hands- 
worth,  and  Kiveton  Park, 
Jt.H.D. 

Stratf ord-on-Avon,  R.D.  and 
U.D.,  and  Marston  Sicca,  R.D. 

Trowbridge,  JtH.D. 

Ulverston,  Jt.H.D. 

Uxbridge,  JtH.D. 

Wakefield,  U.D. 

Wallasey,  U.D. 

Walthamstow,  U.D. 

Warrington,  U.D. 

Watford,  Jt.H.D. 

Wath,  Swinton,  Gre^- 
borough,  and  North 
Rotherham«  JtH.D. 

Widnes,  U.D. 

Willesden,  U.D. 

Wirral,  JtH.D. 


Inquiries  as  to  the  provision  of  mortuary  accommodation  were 
held  at  Birkenhead,  Wimbledon,  and  East  Barnet  Valley  Urban 
Districts ;  for  a  disinfecting  station  and  ambulance  shed  at 
Finchley  Urban  District ;  and  as  to  the  provision  of  a  temporary 
shelter  for  the  accommodation  of  persons  while  their  homes  were 
disinfected  at  Shoreditch.  An  inquiry  as  to  the  issue  of  a 
provisional  order  for  the  dissolution  of  the  Upton-on-Sevem 
and  Pershore  Joint  Hospital  District  was  also  held. 

Dr.  Buchanan  presided  at  a  conference  of  representatives  of  the 
Essex  County  Council  and  Chingford,  Woodford,  Buckhurst  Hill, 
and  Waltham  Holy  Cross  Urban  District  Councils  with  reference 
to  the  formation  of  a  Joint  Hospital  District. 


C.   Sbwbragb  and  Sewagb  Disposal. 


Inquiries  in  this  connection  were  held  at : — 


Gainsborough,  U.D. 
Newcastle-under-Lyme,  U.D. 


Wetherby,  R.D. 
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D.  Water  Supply. 
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Medical  Inspectors  were  associated  with  Engineering  Inspectors  th?worirof 
of  the  Board  in  inquiries  at :—  iMiSdtor^ia 

1901 


Llanelly,  R.D. 
Do.     U.D. 


Tenby,  U.D. 


E.  Scavenging,  &c. 

Inquiries  of  one  and  another  sort  concerning  the  removal  of 
refuse,  and  the  proper  cleansing  of  priories,  cesspools,  and  ashpits, 
were  held  in—* 


Bakewell,  R.D. 
Lunesdale,  R.D. 
Shardlow,  R.D. 


Southend-on-Sea,  U.D 
Stanhope,  U.D. 
Tadcaster,  R.D. 


F.    Byelaws. 

Inquiries  with  regard  to  the  adoption  of  a  suitable  code  of 
byelaws  were  held  in  connection  with  the  following  districts  : — 


Epsom,  R.D. 
Homsey,  U.D. 


South  Shields,  U.D, 
Sunderland,  U.D. 


G.   Vaccination  Inspection. 

In  addition  to  the  routine  inspection  of  vaccination  in  England 
and  Wales  (App.  A,  No.  5),  special  visits  by  Medical  Inspectors 
with  reference  to  vaccination  administration  were  made  to  the 
Unions  mentioned  below.  The  visits  to  those  Unions  indicated 
in  italics  were  made  owing  to  the  prevalence  of  small-pox  in  the 
Union. 


Bethnal  Qre^n. 

Blaby. 

Bromley. 

GamberwelL 

Cambridge. 

Dartford. 

Dudley. 

Durham. 

Eastbourne. 

Edmonton, 

Freebridge  Lynn. 

Gloucester. 

Hackney, 

Hampstead. 

Holbom, 

Isles  of  Scilly. 

Keighley. 

King*8  Lynn. 

Kingston-on-Thames, 

Leicester. 

mie  End, 


Mitford  and  Launditch. 

Newhaven. 

Northampton. 

Paddington, 

Pontardawe. 

Poole. 

Poplar, 

Rochdale. 

St.  Giles  and  St,  Oeorge, 
Bloomshury, 

St.  Marylehone, 

St.  Olave, 

Si,  Pancras 

Shoreditch. 

Uckfield. 

Wandsworth  and  Clap- 
ham, 

West  Ham, 

Willesden, 

Wolstanton  and  Burs- 
lem, 


126 


APP.  A,  Ko.  0. 

Summary  of 
the  Work  of 
the  Medical 
In»pectoT8  in 
1901. 


H.   Plague  Precautions. 

It  having  come  to  the  knowledge  of  the  Medical  Department 
that  there  was  a  recrudescence  of  plague  in  Portugal,  the  Medical 
Inspectors  were  instructed  to  visit  the  Port  Sanitary  Authorities  in 
England  and  Wales  having  shipping  trade  with  that  country. 

In  this  connection  the  following  ports  were  visited  : — 


Biidgwater. 

Bristol. 

Cardiff. 

Falmouth  and  Truro. 

Fowey. 

Gloucester. 

Liverpool. 

Newport  (Mon.). 


Plymouth. 
River  Blyth. 

„      Tees. 

„      Tyne. 
Sunderland. 
Swansea. 
Weymouth. 


The  Medical  Inspectors  also  visited  certain  of  the  sanitary  areas 
in  the  suburbs  of  the  Metropolis  with  a  view  to  ascertaining  that 
each  district  was  properly  equipped  to  enable  it  to  deal  with  any 
cases  of  plague  that  might  be  imported  into  the  district.  The 
Inspector  in  each  instance  conferred  with  the  responsible  officers 
and  advised  them  as  to  the  best  course  to  be  adopted  in  such  an 
emergency. 


Districts  visited : — 

Acton,  U.D. 
Beckenham,  U.D. 
Brentford,  U.D. 
Bromley,  U.D. 
Chislehurst,  U.D. 
Chiswick,  U.D. 
Croydon,  R.D. 
Do.      U.D. 


Ealing,  U.D. 
•  Hendon,  U.D. 
Hornsey,  U.D. 
Tottenham,  U.D. 
West  Ham,  U.D. 
Willesden,  U.D. 
Wimbledon,  U.D. 


Cases  or  suspected  cases  of  plague  were  locally  investigated 


at : — 


Ealing,  U.D. 
Hull,  P.S.D. 
Islington,  U.D. 
Liverpool,  U.D. 


Plymouth,  P.S.D.  (2  cases). 
Southampton,  P.S.D. 
Willesden,  U.D. 


I.   Conferences  with  Local  Officials. 

Conferences  on  sanitary  matters  were  held  locally  with  various 
officials  of  the  following  districts  : — 


Barton  Regis,  R.D. 
Bermondsey,  U.D. 
Bilston,  U.D. 
Chailey,  R.D. 
Gravesend,  U.D. 
Holsworthy,  R.D. 
Kendal,  U.D. 


Liverpool,  U.D. 
London,  City  of. 
Poplar,  U.D. 
Portsmouth,  P.S.D. 
Stanhope,  U.D. 
River  Tyne,  P.S.D. 
Workingtoo,  U.D, 
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Sammarv  of 

Dr.  Bulstrode  inquired  respecting  nuisance  ascribed  to  sea- weed   the  M^iavi 
at  East  Cowes,  U.D.,  and  has  also  continued  from  time  to  time  his  JSoJI®®***"  ^" 
re-inspection  of  oyster  layings  round  the  coast,  and  the  position  of 
sheU-fish  beds  and  layings  generally  as  to  their  liability  to  pollution 
by  sewage. 

Dr.  Thomson  has  been  associated  with  other  Officers  of  the 
Bjard  in  holding  public  inquiries  into  an  application  of  the 
Borough  of  Rotherham  for  a  provisional  order  constituting  the 
borough  a  county  borough,  and  as  to  an  application  of  the  London 
water  companies  for  new  water  regulations.  He  has  also  as  occasion 
offered  continued  a  general  inquiry  into  the  conditions  of  endemic 
prevalence  of  enteric  fever  in  certain  sanitary  districts. 

Inquiries  have  been  held  with  reference  to  the  constitution  of 
Port  Sanitary  Authorities  for  Manchester  and  New  Shoreham. 

An  investigation  was  made  by  Dr.  Mair  as  to  cancelling  a  licence 
for  burial  in  a  vault  under  the  church  floor  at  St.  Nicholas  church, 
Guildford. 

Dr.  Manby  has  been  employed  on  an  inquiry  in  various 
districts  as  to  the  suitability,  of  the  Board^s  model  series  of  Regu- 
lations as  to  Dairies,  Cow-sheds,  and  Milk-shop^,  for  adoption 
by  local  authorities  under  Art.  13  of  the  Dairies,  Cow-sheds,  and 
Milk-shops  Order  of  1885,  according  as  the  area  is  urban,  semi- 
urban,  or  rural.    In  the  course  of  his  inquiry  he  visited — 


Accrington,  U.D. 
Bath,  R.D. 
Bath,  U.D. 
Blackburn,  R.D. 
Bolton,  U.D. 
Burnley,  U.D. 
Chapel-en-le-Frith,  R.D. 
Chester,  R.D. 
Chester,  U.D. 
Cirencester,  R.D. 
Cirencester,  U.D. 


Hiayfield,  R.D, 
Hyde,  U.D. 
Kendal,  U.D. 
Eirkheaton,  U.D. 
Little  Lever,  U.D. 
Manchester,  U.D. 
Prescot,  U.D. 
Prestwich,  U.D. 
Urmston,  U.D. 
Wilmslow,  U.D. 


L.   Inquiries  by  the  Assistant  Inspector  in  the 

Medical  Department. 


Mr.  Huddart,  during  the  year, 
of  appointment  of  Inspectors  of 
districts : — 

Axminster,  R.D. 
Barton  Regis,  R.D. 
Belper,  R.D. 

Blyth  and  Cuckney,  R.D. 
Bourne,  R.D. 
Branksome,  U.D. 
Bucklow,  R.D. 
Bumham-on-Crouch,  U.D. 


inquired  into  the  conditions 
Nuisances  in  the   following 

Caerleon,  U.D. 
Cheshunt,  U.D. 
Chesterfield,  R.D. 
Clun,  R.D. 
Durham,  U.D. 
Fairfield,  U.D, 
Oelligaer  and  Rhigos,  R.D. 
Qodfitone,  R.D. 
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Helmsley,  R.D. 
Kidsgrove,  U.D. 
Llantrisant     and     Llantwit 

Vardre,  R.D. 
Maidenhead,  U.D. 
Midhnrst,  R.D. 
Northam,  U.D. 


Petworth,  R.D. 
Plomesgate,  R.D. 
Hiccall,  R.D. 
Scarborough,  R.D. 
Stanley,  U.D. 
Walthain  Holy  Cross,  U.D. 


Mr.  Huddart  also  visited  the  Unions  named  below  as  to  the 
administration  of  the  Vaccination  Acts,  and  especially  as  to  tkc^. 
performance  of  duty  by  the  Vaccination  Officers  : — 


Abingdon. 

Barnstaple. 

Basford. 

Bedford. 

Birkenhead. 

Birmingham. 

Cardiff. 

Clun. 

Colchester. 

Daventry. 

Dudley. 

East  Retford. 

Fylde. 

OlOBSOp. 

Great  Yarmouth. 

Holyhead. 

Holywell. 

King's  Lynn. 

King's  Norton. 

Maidenhead. 

Mansfield. 


Newark. 

Nottingham. 

Orsett. 

Oswestry. 

Reading. 

Royston. 

Rugby. 

Ruthin. 

Saddleworth. 

St.  Asaph. 

Scarborough. 

Southwell. 

Stoke-on-Trent. 

Tarvin. 

Tewkesbury  (2). 

Towcester. 

Wallingford. 

Wellington  (Salop). 

West  Bromwich. 

Windsor. 

Wokingham. 
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No.  10. 

Abstract  of  Mbdioal  Inspbotions  made  in  1901  with  regard   ^w. a^jN^i 
to  the  INCIDBNOB  of  DiSBASB  on  particular  places,  and  to  wl^ff^ 
questions  concerning  LOCAL  SANITARY  ADMINISTRATION.        in"P«**«n^ 

IThe  reports  relating  to  districts  indicated  by  an  asterisk  are 
"ifproduced  in  this  volume^  see  App.  A,  Nos.  1 1  to  16.] 

1.  Alcbstbr  Rural  District  (Warwick)  ;  population  (1891), 

11,483  ;  Dr.  S.  Monckton  Gopeman. 

Authority  concerned :  Alcester  Rural  District  Council. 

Ground  of  Inquiry :  Question  as  to  adequacy  of  remune- 
ration paid  by  the  Rural  District  Council  to  their  Medical 
OfiScerof  Health,  rendering  necessary  inquiry  {nto  general 
sanitary  circumstances  and  administration  of  the  district. 

Chief  Facts  reported  by  Inspector:  Both  diphtheria  and 
scarlet  fever  prevalent  in  district  during  last  two  years, 
but  of  somewhat  mild  type.  Spread  of  these  diseases 
favoured  by  impossibility  of  obteining  proper  isolation 
accommodation. 

Except  at  Alcester  and  Crabb^s  Cross,  water  supply  from 
shallow  wells  imperfectly  protected  against  pollution. 
Public  water  supply  at  Alcester  very  deficient  in  quantity. 
Sewerage  system  for  excremental  matters  at  Alcester  only. 
Defective  scavenging  arrangements  in  rural  portions  of 
district.  More  efficient  supervision  of  slaughter-houses 
and  bakehouses  desirable. 

Hospital  provision  insufficient;  no  disinfecting  appa- 
ratus. Council  well  advised  by  Medical  Officer  of  Healtli 
whose  remuneration  must  be  considered  as  inadequate 
in  view  of  the  local  circumstances  and  of  the  work  done 
by  him. 

2.  Bilston  Urban  District  (Stafford)  ;  population  (1901), 

24,034 ;  Dr.  W.  W.  E.  Fletcher. 

Authority  concerned ;  Bilston  Urban  District  Council. 

Ground  of  Inquiry :  The  district  was  inspected  by  Dr. 
Darra  Mair  during  1899,  and  on  his  report  the  Board 
made  certain  formal  recommendations  to  the  District 
Council.  The  Board  desired  to  ascertain  whether  these 
recommendations  were,  or  were  not,  being  complied 
with. 

Chief  Facts  reported  by  Inspector:  The  Board's  recom- 
mendations had  reference  to  the  following  matters.    The 
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APP.A,N<Kia  subject  of  each  recommendation  is  immediately  followed 

Abttraot  of  by  the  answer — abbreviated — ^f ound  to  be  applicable  : — 

iDspeotioDiu  «  j^  rj^^  paving   tod  draining  of   back-yards."    No 

great  progress,  but  work  progressing. 

"2.  Provision  of  rain- water  gutters  and  spouts  where 

needful."    Little  has  been  done. 

^  3.  Completion  of  the  sewerage  of  the  district,  and  the 
provision  of  efficient  means  of  sewage  disposal."  No 
structural  work  done.  Land  for  sewage-treatment  pur- 
chased provisionally. 

**  4.  The  abolition  of  privy-middens  and  vaults  causing 
nuisance,  and  their  replacement  by  closets  of  improved 
kind."    No  serious  action  has  thus  far  been  taken. 

"  5.  The  substitution  of  small  dry  ashpits,  or  movable 
bins,  for  large,  wet,  and  offensive  ashpits,  and  the  more 
frequent  removal  of  refuse."    No  evidence  of  action. 

**  6.  The  provision  of  an  adequate  isolation  hospital 
and  disinfecting  apparatus."    Nothing  has  been  done. 

"  7.  Rearrangement  of  the  work  of  the  Inspector  of 
Nuisances  so  tiiat  that  officer  may  be  relieved  of  the 
supervision  of  the  scavengers."  In  practice  he  still 
supervises  the  scavengers. 

'<  8.  The  more  frequent  inspection  of  the  district  by 
the  Medical  Officer  of  Health."  The  reply  to  this  is 
doubtful  in  character.  No  evidence  on  which  to  base  an 
affirmative,  or  a  negative,  answer. 

3.  •COVBKTRY  (Warwick)  ;  population  (1901),  68,877  ;  Dr.  L,  W. 
Darra  Mair. 

Authority  concerned :  Coventry  Town  Council. 

Ground  of  Inquiry :  Outbreak  of  enteric  fever. 

Chief  Facts  reported  by  Inspector :  Sudden  outbreak  of 
enteric  fever  limited  almost  entirely  to  one  street  and  its 
<*  courts,"  and  attributed  by  the  Medical  Officer  of  Health 
to  habit  of  children  playing  in  river  flowing  past  one 
of  the  courts.  About  half  the  houses,  however,  in  the 
affected  area  obtained  drinking  water,  wholly  or  partially, 
from  a  particular  well ;  45  per  cent,  of  these  houses  were 
invaded  with  enteric  fever,  and,  until  the  outbreak  reached 
its  maximum,  houses  other  than  those  so  supplied  were 
not  invaded.  The  physical  circumstances  of  the  well 
the  reverse  of  satisfactory^  though  chemical  analysis 
of  its  water  made  some  time  previously  to  the  epidemic 
had  failed  to  reveal  pollution.  Water  in  this  well 
subjected  to  exceptional  risk  of  contamination  for  a  short 
time  some  three  weeks  before  the  epidemic.  A  pipe 
trench  was  made,  and  remained  open  for  a  few  daysi 
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close  to  the  well,  and  nearly  opposite  to  a  house  contain-  'app.^No.w. 
ing  a  caSse  of  enteric  fever.    House  slops  were  habitually  Abstract  of 
thrown  on  the  surface  near  the  well.    Heavy  rainfall  Ssp^iom. 
(1^  inches  in  two  days)  following  a  period  of  hot  drought 
occurred  while  the  trench  was  open.    Chemical  analyses 
of  water  taken  from  the  well  three  or  four  weeks  after 
these  occurrences,  when  the  epidemic  was  beginning  to 
subside,  revealed,  as  might  luive  been  anticipated,  no 
appreciable  sewage  contamination. 

4.  Crickhowbll  Rubal  District  ;  population  (1901),  7,116 ; 
and  Brynmawr  Urban  District  (Bbkcknock)  ;  popu- 
lation (1901),  6,831 ;  Dr.  R.  J.  Reece  and  Mr.  Sandford 
Fawcett,  M.I.C.E. 

Authorities  concerned:  Crickhowell  Rural  District  Council ; 
Brynmawr  Urban  District  Council. 

Ground  of  Inquiry :  Allegation  by  the  Crickhowell  Rural 
District  Council  that  the  defective  condition  of  the 
Brynmawr  sewage  disposal  works  is  responsible  for  the 
pollution  of  the  water  supplies  to  certain  of  the  houses  in 
the  parish  of  Llanelly,  which  are  situate  north  of  the 
Clydach  Brook,  with  the  result  that  there  has  been  a 
number  of  cases  of  typhoid  fever  in  the  said  houses. 

Chief  Facta  reported  by  Inspectors :  The  Brynmawr  Urban 
District  Council  Sewage  Farm  is  in  the  Llanelly  Division 
(population,  3,077)  of  the  Crickhowell  Rural  District; 
the  outfall  sewer  from  the  Brynmawr  Urban  District 
traverses  2i  miles,  partly  in  the  Rural  District  of  Crick- 
howell, before  reaching  the  farm,  where  the  sewage  has 
been  disposed  of  since  1869.  The  sewage  disposal  works 
at  Brynmawr  require  alteration  ;  they  are  dirty  and  neg- 
lected. The  gradient  of  the  outfall  sewer  is  such  as 
probably  will  not  discharge  six  times  the  dry  weather 
flow.  There  is  need  or  storm  filters.  The  sewer  leaks 
in  places,  and  the  farm  is  badly  managed,  and  irrigation 
not  properly  effected.  As  the  sewer  traverses  the 
Llanelly  Division  of  the  Crickhowell  Rural  District,  the 
pipes  are  carried  roughly  along  the  1,000-foot  contour 
line.  The  ground  slopes  steeply  from  the  pipes  to  the 
Clydach  Brook.  Many  houses  in  the  villages  of  Clydach, 
Cheltenham,  and  Black  Rock,  and  as  well  certain  springs, 
are  situate  between  the  sewer  pipes  and  the  brook.  There 
can  be  no  doubt  that  when  the  sewage  pipes  leak  they  are 
liable  to  contaminate  the  springs,  which  are  situate  at  a 
lower  level ;  but  the  majority  of  these  springs  are  also 
liable  to  be  polluted  from  offensive  privies,  filthy  pig- 
styes,  and  manured  gardens.  There  is  one  Inspector  of 
Nuisances  for  the  whole  of  the  Crickhowell  Rural 
District,  who  is  also  Surveyor  of  Highways  and  Surveyor 
of  Main  Roads.  The  Board's  Inspectors  have  in  former 
years  pointed  out  that  the  district  is  too  large  for  one 
Inspector  of  Nuisances  to  do  efficient  work  if  his  time 
is  entrenched  upon  by  other  duties.    Infectious  disease 
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App.A,No.ia  inefficiently  dealt  with.    No  isolation  hospital,  no  dis- 

Abstraotot  infecting  apparatus.    Since  1870  deaths  from  <' fever*' 

JJjJ^^jn,^  have  been  registered  each  year  in  the  Llanelly  Division. 

Excessive  incidence  on  the  Llanelly  Division  as  compared 
with  the  rest  of  the  Rural  District.  In  1901,  up  to  date  of 
inspection,  72  per  cent,  of  typhoid  cases  occun*ed  in  houses 
situate  along  the  line  of,  and  on  lower  ground  than,  the 
Brynmawr  Urban  District  Councirs  sewer.  Since  1849 
the  district  has  been  visited  ten  times  by  the  Inspectors  of 
the  Central  Health  Authority,  and,  although  advice  has 
been  given  on  each  occasion,  but  little  progress  has  been 
made  in  the  directions  recommended.  Precautions  should 
be  taken  to  render  the  Brynmawr  sewer  free  from 
leakage,  and  a  public  supply  of  water  to  the  villages  in 
question  should  be  provided  from  a  source  free  from 
contamination,  and  the  villages  should  be  properly 
drained  and  sewered. 

5.  Darwbn    (Lancaster)  ;    population    (1901),   38,211 ;     Dr. 

Wheaton. 

Authority  concerned:  Darwen  Town  Council. 

Ground  of  Inquiry :  Prevalence  of  diphtheria  ;  request 
of  the  Town  Council. 

Chief  Facts  reported  by  Inspector :  Town  almost  free  from 
diphtheria  previous  to  1900.  The  epidemic  of  diphtheria 
commenced  in  September,  1900 ;  preceded  by  scarlet  fever 
epidemic  in  previous  year  and  by  prevalence  of  sore 
throat  in  the  spring  and  summer  of  1900.  186  cases  of 
diphtheria  in  1900, 159  in  1901  up  to  October  3rd.  The 
sore  throat  which  preceded  the  outbreak  probably  in  part 
unrecognised  diphtheria.  School  attendance  without 
marked  influence  on  prevalence  of  the  disease..  Extension 
of  the  disease  facilitated  by  the  more  or  less  general  preva- 
lence of  sore  throat  in  the  town,  associated  with  unwhole- 
some conditions  of  dwellings,  prevalence  of  nuisances  in 
the  neighbourhood  of  dwellings,  and  defective  sewerage  of 
the  town  ;  also  by  the  absence  of  hospital  accommodation 
for  cases  of  diphtheria. 

Hospital  accommodation  provided  but  not  used  for 
diphtheria ;  disinfecting  apparatus  provided.  Water 
supply  satisfactory  ;  sewerage  unsatisfactory.  Excrement 
disposal  by  pail  privies — a  cause  of  much  nuisance  ; 
privy  contents  thrown  into  the  sewers  ;  house  drainage 
often  defective.  Public  scavenging  of  pail  privies  and 
removal  of  refuse. 

6.  DiTOHAM  Park  Estate  (Hants)  ;  Dr.  L.  W.  Darra  Mair. 

Authority  concerned:  Catherington  and  Petersfield  Rural 
District  Councils. 

Ground  of  Inquiry :  Outbreak  of  throat  illness  in  and  near 
Ditcham  P&rk.    Complaint  by  occupier. 


Okie/  Facts  reported  by  Inspector:  Oatbreak  of  illness  App.A.No.io. 
following  return  home  of  a  child  from  Portsmouth  Abttraotot 
Isolation  Hospital  after  an  attack  of  scarlatina.  '  Divisible  ^S^tton. 
into  two  series :  one  a  series  of  cases  of  scarlatina  with 
usual  rash,  not  spread  by  school,  affecting  houses  near  but 
outside  Ditchim  Park  ;  the  other  a  series  of  cases  of  sore 
throat  illness  without  rash — ^two  of  them  fatal — affecting 
exclusively  in  the  first  instance  children  attending  a 
school  within  the  park.  Locally  it  was  suggested  that 
all  the  cases  were  scarlatina;  but  it  seemed  more  in 
accordance  with  the  facts  and  experience  that  the  second 
series  were  cases  of  diphtheria.  Inquiry  showed  that  the 
child  from  the  Portsmouth  hospital  had,  shortly  before 
discharge,  suffered  from  swelling  of  the  cervical  glands, 
and  that  several  scarlatina  convalescents  had  developed 
diphtheria  while  in  that  hospital.  Other  suggestion  was  to 
the  effect  that  the  child  on  her  return  from  Portsmouth 
retained  the  infection  of  diphtheria  as  well  as  that  of 
scarlatina,  and  may  thus  have  started  both  series  of 
cases. 

Deficient  hospital  accommodation  in  the  district.  Un- 
satis&Kitory  arrangements  for  disinfection  of  infected 
clothing  and  bedding  in  Portsmouth. 

7.  •Falmouth   (Cornwall)  ;   population  (1901),  11,773 ;   Dr. 
Buchanan. 

Authority  concerned :  Falmouth  Town  Council. 

Ground  of  Inquiry :  To  ascertain  action  taken  to  remedy 
insanitary  conditions  reported  by  Dr.  Buchanan  after 
local  inspection  in  1899.  Inadequate  information  supplied 
by  Town  Council  and  Medical  Officer  of  Health. 

Chief  Facts  reported  by  Inspector:  Improvement  since  1899 
in  paving  common  yards  ;  dealing  with  houses  unfit  for 
habitation  ;  supplying  flushing  cisterns  to  water-closets  ; 
securing  observance  of  new  regulations  as  to  dairies,  cow- 
sheds, and  milkshops.  Further  work  required,  however, 
in  certain  of  these  matters. 

House-to-liouse  survey  begun  1899  and  since  continued, 
with  satisfactory  results  as  regards  house  drainage,  &c. 
Sewage  disposal  scheme  adopted  in  1901,  but  details  not 
finally  settled.  New  code  of  byelaws  for  streets  and 
buildings  proposed. 

Public  service  of  Falmouth  Waterworks  Company  still 
open  to  many  serious  objections  noted  in  1899.  Some 
old  mains  relaid ;  filtration  area  increased ;  supply 
remains  intermittent,  and  opportunities  of  insuction  still 
afforded. 

New  Medical  Officer  of  Health  recently  appointed. 
Now  two  Inspectors  of  Nuisances,  whose  work  satis- 
factory. 


App.A^o.10.  8   •Fishguard  AND  GooDwiCK  (Pembroke)  ;  population  (1901), 
M^^*  °'  Fishsruard,  1,992,  and  Good  wick  (parish  of  Llanwnda), 

inspeotiotis*  l»llf^;  Dr.  Wheaton. 

Authurity  concerned:  Haverfordwest  Rural  District  Council. 

Grotind  of  Inquiry :  Prevalence  of  diphtheria. 

Chief  Facts  repm^ted  by  Inspector:  Diphtheria  broke  out 
at  Fishguard  early  in  1899  among  scholars  of  the  National 
Schools ;  from  thence  spread  to  Goodwick  in  Llanwnda 
parish ;  has  since  continued  to  prevail  in  Loth  places. 
It  had  been  noted  for  a  year  or  more  previous  to  the 
outbreak  that  "sore  throat"  was  prevalent  among 
scholars  at  the  TTational  Schools  at  Fishguard ;  on 
examination  the  drainage  of  the  schools  found  to  be 
very  defective  ;  drains  broken  and  blocked. 

No  hospital  provision  ;  no  disinfection  of  clothing  or 
of  dwelling!?.  Nuisances  very  rife  in  both  places.  Sewerage 
of  Fishguard  defective  ;  at  Goodwick  absent.  Excrement 
disposal  at  Fishguard  by  means  of  pail  privies  ;  at  Good- 
wick by  pail  privies,  midden  privies,  and  w.c.'s.  No 
scavenging  of  privies  or  ashpits  at  either  place.  Water 
obtained  from  dip  wells,  wells,  springs,  and  spouts,  often 
exposed  to  contamination.  Sanitary  administration  very 
inefficient. 

9.  •Folkestone  Urban  District  (Kent)  ;  population  (1901), 

30,209  ;  Dr.  Theodore  Thomson. 

Authority  concerned:  Folkestone  Urban  District  Council. 

Grround  of  Inquiry :  Recurrent  prevalences  of  enteric  fever. 

Chief  Facts  reported  by  Inspector :  For  many  years  prior 
to  1896  death  rate  from  enteric  fever  in  Folkestone  much 
below  that  of  England  and  Wales  ;  during  1896-1900  the 
death  rate  from  this  cause  in  Folkestone  much  in  excess 
of  that  in  England  and  Wales.  This  excess  due  in  part 
to  infection  conveyed  by  milk ;  in  part  to  other  con- 
ditions, including  fouling  of  the  soil  by  leaky  drains  and 
sewers. 

Many  defective  sewers  and  drains  ;  public  water  supply 
apparently  free  from  risk  of  dangerous  pollution.  In  the 
older  parts  of  the  town  houses  often  in  bad  condition. 
Open  space  in  rear  of  buildings  frequently  insufficient. 
Ultimate  disposal  of  house  refuse  unsatisfactory. 

10.  GiLDBRSOME     URBAN    (YORK,    WEST    RIDING)  ;    population 

.(1901),  3,075  ;  Dr.  W.  W.  E.  Fletcher. 

Authority  concerned:  Gildersome  Urban  District  Council. 

Ground  of  Inquiry :  Firstly,  doubt  on  the  part  of  the 
Board  as  to  the  efficiency  of  sanitary  administration,  and 
as  to  the  sanitary  condition  of  the  district.  Secondly,  an 
outbreak  of  enteric  fever. 
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Chief  F(zct8  reported  by  Inspector :  Sanitary  circumstanced  :    i^.  Aa*o.lo, 
Water  supply  from  the  water  mains  of  the  Morley  Cor-  Abftra«tof 
poration.    Drainage  and  sewerage  :  House  drains  gene*  ^S^lou 
rally    disconnected   from    sewers.     New   and   general 
sewerage   scheme  in    course  of   construction ;    scheme 
sanctioned  by  the  Board.    Excrement  disposal  by  means 
of  privy-ashpita  and  privy-middens.    No  public  scaveng- 
ing.    The    district  forms   part    of   the    Oakwell   joint 
hospital  district,  but  there  is  not  yet  any  hospital. 

Enteric  fever  :  Comparative  freedom  from  the  disease 
for  many  (20)  years,  then,  during  1899, 12  cases ;  during 
1900,  13  cases,  of  which  10  occurred  during  October, 
November,  and  December ;  and  during  1901,  up  to 
June  21st,  31  cases,  of  which  25  occurred  during  an 
*' epidemic  period''  extending  from  February  24th  to 
April  18th,  no  less  than  20  cases  being  notilied  in  March. 
Of  the  31  cases  six  proved  fatal.  The  outbreak  appeared 
to  have  been  due  to  contaminated  milk  supply.  The 
second  house  notified  as  invaded  during  the  epidemic 
period  was  that  of  X,  a  milk-seller.  Three  children  of 
his  were  attacked.  Of  18  invaded  houses,  16  were 
supplied  with  milk  from  X's  cows. 

11.  HOLSWORTHY  URBAN  DISTRICT  (DbVON)  ;  population  (1901)f 

1,371 ;  Dr.  Theodore  Thomson. 

Authority  concerned :  Holsworthy  Urban  District  Council. 

Ground  of  Inquiry :  Sanitary  circumstances  and  adminis- 
tration. 

Chief  Facts  reported  by  Inspector :  Overcrowding  of  build- 
ings on  area ;  older  cottages  in  bad  condition  ;  courts  and 
yards  commonly  ill-paved.  Disposal  of  refuse  and  excre- 
ment unsatis&ctory.  Defective  conditions  of  sewerage 
and  drain^  ;  sewage  seriously  pollutes  neighbouring 
streams.  Water  supply  liable  to  grave  pollution^  and 
insufficient  for  the  needs  of  the  district.  No  hospital 
for  infectious  diseases,  nor  any  disinfecting  apparatus. 

12.  Lanoastbr   Rural  District  (Lancastbr))   population 
(1891),  8,802  ;  Dr.  F.  St  Geoi^  Mivart. 

Authority  concerned :  Lancaster  Rural  District  Council. 

Ground  of  Inquiry :  Annual  reports  of  Medical  Officer  of 
Health  repeatedly  drawing  attention  to  defective  water 
supply  of  Cockerham  and  Thumham ;  also  defective 
sewage.  A  complaint  of  Medical  Officer  of  Health  that 
the  difficulties  put  in  his  way  prevented  carrying  out 
duties. 

Chief  Facts  r^aorted  by  Inspector :  An  agricultural  district 
cMefly  concerned  with  cattle  farming  and  dairy  work. 
Water  supplies  generally  extremely  unsatisfactory.    Large 
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Sewerage  of  villages  generally  defective.  Many  sewers 
badly  laid,  and  costing  considerable  sums  annually  for 
repairs.  The  Galgate  sewer  very  bad.  A  dangerous 
nuisance  at  outfall. 

Excrement  and  refuse  disposal  unsatisfactory.  Many 
uncemented  cesspits  and  in  the  porous  limestone.  Large 
cesspits  often  overflowing  on  ground  near  water  supplies. 
Scavenging  insufficient.  No  register  of  slaughter-houses, 
and  no  byelaws  concerning  them.  Very  unsatisfactory 
conditions  found  in  these  places.  No  registration  of 
dairies,  and  the  regulations  (framed  in  1898)  a  dead 
letter.  Cubic  space  in  cow-houses  as  little  as  250  feet 
per  head  or  less.  Shippons  dark  and  unventilated. 
Dairies  highly  unsatisfactory ;  numerous  filth  nuisances 
associated  with  them. 

Qeneral  sanitary  administration  feeble.  Officers  given 
no    support  by  Council,  and  not  generally  consulted. 

Private  and  interested  parties  allowed  to  interfere. 

« 

No  infectious  diseases  hospital.  An  agreement  with  Lan- 
caster Corporation  for  use  of  their  hospital  on  payment. 
'  No  disinfecting  apparatus.  An  impression  generally  preva- 

lent that  Rural  District  Council  adverse  from  taking  any 
steps  to  have  public  water  supplies  laid  on,  although 
Cockerham  could  be  supplied  at  small  cost.  Urgent 
need  of  examination  of  all  water  supplies,  and  vigorous 
effort  to  secure  public  water  service  for  Thumham  and 
Cockerham  townships. 

13.  Llakdilo  Fawb  Rural  District  (Carmarthen)  ;  popu- 
lation (1901),  21,760 ;  Dr.  Wheaton. 

Authority  concerned :  Llandilo  Fawr  Rural  District  Council. 

Ground  of  Inquiry :  Reports  of  Medical  Officer  of  Health  ; 
complaints  as  to  outbreaks  of  infectious  illness  in  the 
district  from  the  Llandebie  School  Board. 

Chief  Facts  reported  by  Inspector :  Diphtheria  and  enteric 
fever  persistent  in  the  district  for  many  years  ;  scarlet 
fever  recently  very  prevalent.  Measures  for  preventing 
the  spread  of  infectious  illness  almost  nil. 

No  hospital  provision ;  no  disinfecting  apparatus ; 
dwellings  seldom  disinfected  after  infectious  illnees. 
Water  supply  good  in  Brynamman  and  Cwmamman, 
elsewhere  as  a  rule  very  unsatisfactory  and  often  very 
scanty.  No  sewers  in  the  district ;  several  populous 
mining  villages  greatly  needing  sewerage.  Nuisances 
from  watercourses  containing  sewage  very  marked.  No 
proper  house  drainage,  a  few  cesspools  and  catch-pits 
only      Excrement  disposal  by  midden  privies  or  pail 


priTies    very    unsadBfactory ;    no    public    scavenging.   a^p.A^Jju  io. 
Nuisances    from    accumulations    of    refuse    and    from  Abstract  or 
keeping  of  animals  rife.    Slaughter-houses  not  registered  iJS^ion«. 
or  regulated ;  their  condition  extremely  unsatisfactory. 
Cowsheds  not  registered  or  regulated*    Sanitary  adminis- 
tration very  inadequate. 

14.    LUDGBRSHALL    (WlLTS) ;    population    (1901),    576 ;     Dr. 
Wheaton. 

Authority  concerned :  Pewsey  Rural  District  Council. 

Ground  of  Inquiry :  Complaints  as  to  the  sanitary  condi- 
.  tion  of  the  village    reports  of  the  Medical   Officer  of 
Health. 

Chief  Facta  reported  by  Inspector:  For  many  years  the 
village  has  been  a  decaying  one.  In  1891  it  had  a  popu- 
lation of  476  only,  but  since  1898,  owing  to  War  Office 
operations  on  Salisbury  Plain,  the  population  has 
increased.  The  condition  of  the  older  dwellings  very 
unsatisfactory  from  dilapidation  and  neglect.  A  con- 
siderable number  of  dwellings  now  building.  Water 
supply  from  wells,  liable  to  pollution  from  surface 
washings  and  percolation  through  the  upper  layers  of  the 
soil ;  unsatisfactory  results  shown  on  analysis  of  the 
water  furnished  by  them.  No  sewers  in  the  village, 
liquid  refuse  flowing  to  surface  channels  in  the 
streets.  No  house  drains,  liquid  refuse  being  thrown 
on  the  ground  around  dwellings.  Excrement  disposal 
effected  by  cesspit  privies  and  by  pail  privies,  the  latter 
recently  introduced.  Many  cesspit  privies  now  in  course 
of  removal ;  substitution  of  pail  privies.  No  scavenging  ; 
no  collection  of  house  refuse.  The  District  Council  have 
no  building  byelaws. 

15.  Lydd  Borough  (Kent)  ;  population  (1901),  2,615 ;  Dr.  W. 
W.  E.  Fletcher. 

Authority  concerned :  Lydd  Town  Council. 

Ground  of  Inquiry :  Want  of  definite  information  as  to 
the  sanitary  circumstances  of  the  town,  and  as  to  action 
taken  by  the  Town  Council  on  recommendations  made 
by  one  of  the  Board^s  Inspectors  some  years  previously. 

Chief  Facts  reported  hy  Inspector :  Water  supply  :  No 
public  service.  There  are  eight  public  pumps  (six  over 
wells  on  *'The  Ripe,"  from  which  much  of  the  town 
supply  is  derived,  the  water  being  distributed  by  cartage) 
and  many  private  wells,  some  in  very  questionable 
positions.  All  the  wells  are  shallow.  There  is  no  public 
sewerage  system.  Houses  are  drained  to  very  numerous 
cesspools,  which  allow  of  free  percolation  into  the  gravel. 
Excrement  disposal  is  usually  by  means  of  privies  with 
cesspits.  No  public  scavenging.  There  is  not  any  isola- 
tion hospital  (for  the  town  as  distinct  from  the  inilitary 
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kn.KVo.  ia  camp),  but  a  Thresh's  dimnf eotor  has  been  provided.    Of 

MeS«S*  ^'  eight  recommendations  made  by  Dr.  Brace  Low,  after  an 

iiupeotions.  inspection   of  the  town   in  1894,  only  one,  that   with 

reference  to  the  adoption  of  byelaws  as  to  new  streets 
and  buildings  and  nuisances,  has  been  acted  upon.  His 
other  recommendations  still  hold  good.  The  sanitary 
circumstances  of  the  town  and  the  administration  of  the 
Town  Council  are  very  unsatisfactory. 

16.  Milton  Bubal  District  (Kent)  ;  population  (1901),  12,123 ; 
Dr.  B.  Deane  Sweeting. 

Authority  concerned :  Milton  Rural  District  Council. 

Cfround  of  Inquiry :  Continued  prevalence  of  diphtheria 
and  enteric  fever. 

Chief  Facts  reported  by  Inspector:  Six  parishes  chiefly 
affected  by  diphtheria,  which  in  some  instances  was 
associated  with  school  assemblage  ;  some  cases  imported, 
others  spread  by  personal  infection ;  multiple  cases  in 
families  associated  with  overcrowding;  recurrence  in 
families  ascribed  to  inadequate  disinfection,  and  asso- 
ciated with  chronic  tonsillar  enlargements ;  some  attacks 
due  to  ''return"  cases  from  hospital* 

Three  parishes  chiefly  affected  by  enteric  fever,  which 
was  spread  by  personal  infection,  aided  by  absence  of 
proper  disinfection.  Recurrence  in  fomilies  associated 
with  improper  disposal  of  excreta. 

Back  yards  badly  paved ;  many  wells  liable  to  pollu- 
tion ;  privies  badly  constructed  ;  no  public  scavenging ; 
no  byelaws,  except  for  hop-picking;  dairies,  cowsheds, 
and  milkshops  badly  supervised ;  no  proper  disinfection 
of  houses  or  of  infected  articles. 

School-closure  for  diphtheria  not  sufficiently  resorted  to. 

17.  MlLTON-NBXT-SlTTINOBOUBNB    UBBAK    DISTRICT    (KBNT)  ; 

population  (1901),  7,056 ;  Dr.  R.  Deane  Sweeting. 

Authority  concerned:  Milton-next-Sittingboume  Urban 
District  Council. 

Ghround  of  Inquiry :  Continued  prevalence  of  diphtheria 
and  enteric  fever. 

Chief  Facte  reported  by  Inspector :  Diphtheria  associated 
with  school  assemblage  ;  intermediate  cases  of  sore  throat 
and  ''colds,"  a  few  diphtheria  attacks  due  to  "return 
cases  "  from,  hospital.  Recurrence  in  houses  in  insanitary 
localities.  Enteric  fever  largely  associated  with  insani- 
tary local  conditions,  and  propagated  by  personal  infec- 
tion. Recurrence  in  households  to  be  ascribed  to  inade- 
quate disinfection.  Several  attacks  among  screenera  of 
London  refuse  and  among  eaters  of  oysters  and  cockles. 
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Much  old  dilapidated  property  in  the  district ;  back  yards    ^"*  ^^'  ^ 
badly  paved;   many  fonl  hand-flushed  closets;    sewers  ^^^^^ 
inadequately  flushed ;   byelaws  in  need  of  revision  ;  no  lospeotioni. 
proper  disinfection  of  dwellings  or  of  infected  articles  ; 
cowsheds  badly  supervised. 

School-closure  for  diphtheria  intelligently  resorted  to. 

18.  Nbw  Romnby  Borough  (Kent)  ;  population  (1901),  1,327 ; 
Dr.  W.  W.  E.  Fletcher. 

Authority  concerned :  New  Romney  Town  Council. 

Grouml  of  Inquiry :  Absence  of  definite  information  as  to 
the  sanitary  circumstances  of  the  town. 

Chief  Facts  reported  by  Inspector :  Water  supply  :  No  public 
water  service.  Littlestone-on-Sea,  a  part  of  the  borough, 
supplied  by  private  waterworks.  Elsewhere  water 
obtained  from  shallow  wells  sunk  all  about  the  town, 
usually  in  undesirable  positions,  and  often  close  to  cesspools, 
privy  cesspits,  and  other  sources  of  pollution.  Littlestone 
provided  with  private  sewerage  system  having  outfall  on 
the  Hoy,  where  the  sewage  is  disposed  of,  nominally,  by 
irrigation.  No  public  sewerage  in  the  district.  House 
drains  almost  invariably  discharge  into  cesspools  sunk  in 
the  porous  gravel  underlying  the  town.  Excrement  dis- 
posal usually  by  means  of  privies  with  cesspits  sunk  into 
the  gravel,  but  there  exist  many  closets  of  the  hopper  type, 
mostly  hand-flushed,  and  discharging  into  cesspools,  so  as 
to  cause  pollution  of  the  underlying  gravel,  from  which  the 
water  supply  is  drawn.  No  public  scavenging.  There  is 
an  iron  isolation  hospital  comprising  two  wards,  each 
measuring  about  30  feet  by  21  feet. 

The  town  of  New  Romney  is  in  a  grossly  insanitary 
condition. 

19.  Pbestwich    Urban   District   (Lakoastbb)  ;  population 
(1901),  12,839  ;  Dr.  Theodore  Thomson. 

AuthoHty  concerned:  Prestwich  Urban  District  Council. 

Ground  of  Inquiry :  Prevalence  of  diphtheria. 

Chief  Facts  reported  by  Inspector :  In  1900,  76  cases  of 
diphtheria,  in  the  first  half  of  1901  64  cases  of  diph- 
theria, in  the  district.  Dissemination  of  the  disease  aided 
by  schools.  Employment  of  school-closure,  with  a  view 
to  checking  spread  of  the  disease  insufficiency  resorted  to 
by  the  local  authority.  Many  badly-paved  courts  and 
yards.  Disposal  of  excrement  and  refuse  by  privy- 
middens,  which  are  offensive ;  their  contents  disposed  of  on 
a  tip,  complained  of  as  an  offensive  nuisance.  Sewers 
have  inadequate  fall  at  some  points,  leading  to  baoking-up 
of  sewage. 
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Apt.A^alO.   ;J0.     ROMNET    MARSH     RURAL    DISTRICT     (KBNT)  ;     population 

Abitractof  (1901),  2,563  ;  Dr.  W.  W.  E.  Fletcher. 

Medical 

Inspections.  Authority  concerned :  Romney  Marsh  Rural  District  Council. 

Ground  of  Inquiry:  Dissatisfaction  on  the  part  of  the 
Board  at  refusal  of  the  District  Council  to  appoint  only  one 
Medical  Officer  of  Health  for  the  whole  district ;  inade- 
quacy of  remuneration  of  the  two  Medical  Officers  of 
Health ;  doubt  as  to  the  general  sanitary  condition  of  the 
district. 

Ghief  Facts  reported  by  Inspector :  No  public  water  service. 
Water  supply  almost  entirely  from  surface  wells  ;  some 
liable  to  pollution.  Much  difficulty  in  obtaining  good 
supplies.  Some  wells  brackish.  Excepting  at  Dym- 
church,  no  public  sewerage  system.  The  Dymchurch 
sewerage  unsatisfactory.  House  drainage  throughout 
the  district  defective ;  where  provided,  generally  to 
cesspools,  sometimes  to  ditches.  Excrement  disposal  at 
Dymchurch  mostly  by  hand-flushed  hopper-closets.  A 
few  similar  closets,  pail-closets,  and  earth-closets  in  other 
parts  of  the  district,  but  privy-cesspits  in  the  majority. 
No  public  scavenging.  There  is  an  iron  isolation  hospital, 
nominally  for  12  beds  in  two  wards.  Sanitary  work  has 
been  almost  entirely  neglected  in  the  district. 

21.  St.  Hblbns  Urban  District  (Islb  op  Wight)  ;  popula- 
tion (1891),  4,469  ;  Dr.  Bulstrode. 

Authority  concerned :  St.  Helens  Urban  District  Council. 

Ground  of  Inquiry :  Complaints  as  to  sanitary  administra- 
tion, and  as  to  an  absence  of  proper  control  of  infectious 
disease  in  the  village  of  St.  Helens. 

• 

Chief  Facts  reported  by  Inspector :  Water  supply  of  St. 
Helens  from  shallow  wells  imperfectly  protected  against 
surface  pollution.  Sewerage  in  several  portions  of  the 
district  defective.  Water-closets  frequently  unprovided 
with  flushing  apparatus.  Byelaws  and  regulations  often 
not  properly  enforced.  Officers'  report-books  not  kept. 
No  isolation  accommodation  and  no  disinfecting  appa- 
ratus and  hence  adequate  control  of  infectious  disease  im- 
practicable. The  absence  of  these  essentials  was  brought 
prominently  home  to  the  District  Council  during  a  recent 
outbreak  of  scarlet  fever  in  the  village  of  St.  Helens. 

22.  SiTTlNGBOURNB     URBAN     DISTRICT     (KENT)  ;     population 

(1901),  8,944 ;  Dr.  R.  Deane  Sweeting. 

Authority  concerned :  Sittingbourne  Urban  District  Council. 

Ground  of  Inquiry :  Continued  prevalence  of  diphtheria 
and  enteric  fever. 
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Chief  Facts  reported  by  Inepector:  Diphtheria  associated    apf.Aj^o.io. 
with  school  assemblage  and  preceded  by  sore  throat ;  ^^^  ®' 
mnltiple  attacks  in  families  associated  with  overcrowding,  insp^ons. 
Some  referable  to  hospital  "  return  cases.*'    Enteric  fever 
largely  propagated  by  personal  infection,  and  recurrence 
of  the  disease  due  to  inadequate  disinfection.     Several 
sufferers  engaged  in  screening  London  refuse ;  others, 
workers  about  Milton  Creek. 

No  proper  sewerage,  but  this  about  to  be  effected. 
Closets  mostly  hand-flushed  and  foul.  Refuse  "  tip " 
complained  of;  but  destructor  about  to  be  provided. 
Back  yards  badly  paved.  Byelaws  in  need  of  revision. 
No  proper  disinfection  of  dwellings  or  of  infected  articles, 
School-closure  for  diphtheria  intelligently  resorted  to. 

23.  Spalding  Rural  District  (Lincoln,  Holland)  ;  popu- 

lation (1901),  12,393  ;  Dr.  W.  W.  E.  Fletcher. 

Authority  concerned :  Spalding  Rural  District  Council. 

Oroxind  of  Inquiry :  District  Council's  unwillingness  to 
reduce  the  number  of  Medical  Officers  of  Health,  of 
whom  there  are  four,  notwithstanding  the  Board's  repre- 
sentations. The  district  had  previously  been  visited  and 
inspected  on  several  occasions,  and  unfavourably  reported 
upon. 

Chief  Facts  reported  by  Inspector :  Water  supply :  Gene- 
rally from  surface  wells,  and  from  large  brick-built 
underground  rain-tanks,  but  sometimes  from  rain- 
tubs,  and  in  many  instances  from  the  numerous  dykes. 
The  water  supply  is  by  no  means  satisfactory.  No  public 
sewerage.  Many  houses  are  provided  with  drains,  mostly 
of  faulty  construction,  discharging  generally  into  "dry 
wells  "  (i.^.,  cesspools  with  pervious  walls),  but  often  into 
watercourses,  ditches,  or  ponds.  Excrement  disposal  usually 
by  means  of  privies  with  vaults,  occasionally  by  water- 
closets  or  by  pail  closets.  Excremental  nuisances  abound  in 
all  parts  of  the  district.  Many  nuisances  due  to  improper 
keeping  of  animals,  both  cows  and  pigs,  especially 
in  the  case  of  the  latter,  which  are  also  fed  in  a  most 
uncleanly  manner.  No  isolation  hospital,  and  no  disin  • 
fecting  apparatus.  No  regulations  have  been  made  under 
the  Dairies,  Cowsheds,  and  Milkshopn  Orders.  Inspection 
of  the  district  reveals  neglect  of  sanitary  work  and  the 
need  of  proper  supervision  by  a  competent  and  active 
Medical  Officer  of  Health. 

24.  Strood    Rural    District    (Kent)  ;    population    (1901), 

14,354 ;  Dr.  Wheaton. 

Authority  concerned :  Strood  Rural  District  Council. 

Ground  of  Inquiry :  Outbreaks  of  infectious  diseased-diph- 
theria  at   Hailing   and  Frindsbury ;    enteric    fever   at 
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Medical 

Inapeottoa*, 


Widnscot.     Unsatisfactory    water   supply  of   places  in 
district.    Complaint  of  want  of  sewerage  at  Hailing. 

Chief  Facta  reported  by  Inspector :  From  time  to  time  there 
have  been  outbreaks  of  diphtheria  and  enteric  fever  in 
the  district.  Scarlet  fever  also  prevalent.  Enteric  fever 
has  diminished  in  prevalence  during  recent  yeara  in 
association  with  improvement  of  water  supplies  ;  but 
diphtheria  has  increased  in  association  with  fouling  of 
the  soil  and  air  around  dwellings  from  leaking  cesspools, 
foul  privy  cesspits,  defective  house  drainage,  and  absence 
of  public  scavenging. 

Water  supply  at  Cobham  very  unsatisfactory  and 
scanty ;  unsatisfactory  at  Tong,  Chalk,  and  Shome.  No 
sewers  in  the  district,  cesspools  chiefly  employed  for 
disposal  of  liquid  refuse,  frequently  leaking  into  the  soil. 
Excrement  disposal,  chiefly  effected  by  cesspit  privies 
allowing  of  percolation  of  their  contents  into  the  soil,  a  fre- 
quent cause  of  nuisance.  Qreat  difficulties  met  with  in 
the  scavenging  of  these  privies  and  the  disposal  of  their 
contents. 

Hospital  provision  by  arrangement  with  the  Qravesend 
Corporation,  not  satis&ctory  in  its  working.  No  dis- 
infecting apparatus.  Slaughter-houses  not  registered  or 
regulated. 

25.  ^Wbymouth  and  Mblcombb  Rbgis  Borough  (Dorsbt)  ; 

population  (1901)  ;  19,785 ;  Dr.  R.  Deane  Sweeting. 

Authority  concerned :  Weymouth  Corporation. 

Ground  of  Inquiry :  Prevalence  of  scarlatina  ;  complaints 
as  to  maladministration. 

Chief  Facts  reported  by  Inspector :  Scarlatina  of  low  mor- 
tality, mostly  in  autumn  of  1900,  affecting  the  better  class 
portion  of  the  borough,  and  probably  imported  from  a 
neighbouring  village.  Hospital  isolation  unduly  pressed 
by  the  Medical  Officer  of  Health  and  magistrates*  orders 
threatened  ;  in  some  cases  dismissal  of  domestic  servants 
insisted  upon.  Hospital  and  ambulance  arrangements 
extremely  unsatisfactory.  Disinfection  of  houses  and 
belongings  perfunctorily  carried  out. 

Many  insanitary  courts  and  dilapidated  dwellings  in 
older  parts,  ineffectively  dealt  with  by  the  Corporation. 
Building  byelaws  not  properly  enforced.  Sewage  passed 
directly  and  indirectly  into  the  harbour  at  times  of  heavy 
rainfall.  Outfall  sewer  about  to  be  extended  and  placed 
in  deeper  water  to  prevent  such  pollution  of  the  harbour. 
Inadequate  flushing  and  ventilation  of  sewers.  Many 
water  closets  unprovided  with  flushing  cisterns.  Scaveng- 
ing by  contractors  badly  performed.  New  series  of  bye- 
laws  required.  Dairies,  Cowsheds,  and  Milkshops  Order 
of  1885  not  properly  enforced. 
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26   •Whitbhavbn  Bobough  (Cumbbbland)  ;  popalation  (1901),  app.  A^aio. 

19,325 ;  Dr.  Buletrode.  A?»J?*9*  ®' 

AtUhonty  concerned :  Whitehaven  Town  Council.  iMip«>tion«. 
Oixund  of  Inquiry :  Prevalence  of  enteric  fever. 

Chief  Fctcts  reported  by  Inspector:  Outbreak  of  enteric 
fever  confined,  for  the  most  part,  to  an  insanitary  area  of 
the  town.  Seventy-seven  cases  notified,  with  eleven  deaths. 
Disease  spread  mainly  by  means  of  nnrecognised  and 
mild  cases.  No  evidence  to  connect  outbreak  with  water 
supply  or  with  food.  Disease  presented  considerable 
infectivity. 

Much  overcrowding  of  houses  upon  area,  and  closet 
accommodation  often  unsatisfactory  and  insufficient. 
House  drainage  frequently  defective.  Common  lodging 
houses,  slaughter-houses,  and  cowsheds  unsatisfactory.. 
Byelaws  not  properly  enforced.  No  adequate  action 
under  Housing  of  Working  Classes  Acts,  albeit  housing 
altogether  deplorable. 
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No.  11. 

APR  A,  No  u.  Report   on   the   General    Sanitary    Ciroumstanobs  and 

Administration  of  the   Borough   of  Weymouth  and 

Melcombb    RSGlSy  and    on    Recent    Prevalence    there    of 
Scarlatina  ;  by  Dr.  R.  Deanb  Sweeting. 


On  Scarlatina 
at  Weymouth 
and  on  the 
Genera)  Sani- 
tary Ciroum- 
stancep  and 
Adminis- 
tration of  the 
Borough :  by 
Dr.  Sweeting. 


The  Borough  of  Weymouth  and  Melcombe  Regis,  situated  on 
Weymouth  Bay  in  the  Southern  part  of  Dorset,  was  incorporated 
by  Royal  Charter  in  1804  and  was  extended  in  1895. 

Before  extension  at  the  lalter  date,  it  consisted  of  the  parishes 
of  Weymouth  and  Melcombe  Regis  and  part  of  the  parishes  of 
Wyke  Regis  and  Radipole.  In  1895,  other  portions  of  the  two 
latter  parishes  were  added  from  the  Weymouth  Rural  District. 
The  added  portion  of  Wyke  Regis  parish  now  forms  the  Wyke 
Regis  ward  at  the  South- West,  the  former  intra-municipal  portion 
of  that  parish  being  added  to  Weymbuth  ward  in  the  South-East, 
south  of  the  harbour.  The  portion  of  Radipole  parish  within  the 
borough  forms,  along  with  the  part  of  Melcome  Regis  parish  north 
of  the  railway  station,  Melcombe  Regis  North  Ward  ;  the  remaining 
part  of  that  parish  north  of  the  harbour  constituting  Melcombe 
Regis  South  Ward.  The  harbour  divides  Melcombe  Regis  South 
WmxI  from  Weymouth  Ward.  The  prolongation  of  the  harbour 
west  and  then  north  forms  an  arm  of  the  sea  known  as  ''The 
Backwater,"  the  western  bank  of  which  forms  the  western 
boundary  of  Melcome  Regis  North  Ward,  and  which  receives  the 
River  Wey  at  its  upper  part  or  neck.  The  area  of  the  "  Back- 
water "  is  250  acres.  It  is  divided  from  the  harbour  proper  by  a 
masonry  dam,  which  is  provided  with  a  gateway  in  its  centre. 
The  borough,  a«  extended,  exhibits  a  narrow  irregular  shape,  the 
vertical  axis  being  about  3  miles,  and  the  horizontal,  at  its  greatest 
width,  IJ  mile  {see  Map  appended).  It  may  be  said  to  be  bounded 
east  by  Weymouth  Bay  and  Portland  Roads,  south  by  the  neck  of 
land  uniting  it  with  the  Island  of  Portland,  west  and  north  by  the 
Weymouth  Rural  District. 

The  area  of  the  borough  is  1,654  acres  :  the  population,  which 
was  13,866  in  1891,  is  now,  according  to  the  Surveyor,  estimated 
at  22,000 ;  the  Medical  OflScer  of  Health,  however,  puts  it  at  a 
higher  figure,  viz.,  about  28,000  at  the  middle  of  the  year,  this  not 
including  visitors,  yeomanry,  and  militia.  The  population  com- 
prises also  a  variable  number  of  soldiers,  and  is  occasionally 
augmented  by  the  Fleet.  Since  compiling  this  Report,  Dr.  Tatham, 
Superintendent  of  Statistics  in  the  Registrar-Oeneral^s  Office,  has 
furnished  me  with  the  preliminary  (unrevised)  figures  of  the 
recent  Census.  It  appears  from  these  that  the  population  of  the 
borough  is  only  19,785.  The  inhabited  houses  are  about  4,400. 
The  assessable  value  is  £96,269,  and  the  General  District  Rate 
amounts  to  28.  2d.  in  the  £. 

In  character,  Melcombe  Regis  North  Ward  is  purely  residential ; 
Melcombe  Regis  South  Ward  has,  in  addition  to  many  private 
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residences,  the  majority  of  the  shops  and  business  places  ;  Wey-  app,  a.  No.  u 

mouth  Ward  contains  a  good  deal  of  ancient  property  around  the  on  Scarlatina 

harbour,  but  towards  Rodwell  oYi  the  south  there  are  many  better-  Jn^oJ^^^'**** 

class  houses.    Wyke  Regis  Ward  is  chiefly  rural  in  character,  Q«»nerai  Sani- 

except  at  its  north-east  part,  west  of  the  "  Backwater,"  where  jnany  itiStSl'aSd*' 

new  streets  of  working  class  dwellings  are  being  erected  in  what  Admini*- 

is  known  as  the  Westham  district.  B?riugh';  b? 

Dr.  Sweeting. 

Most  of  the  borough  is  very  flat,  especially  the  portion  behind 
the  esplanade  facing  the  bay,  where  the  elevation  above  Ordnance 
datum  in  some  places  is  only  7  ft.  or  8  ft.  The  greatest  elevation, 
indeed,  in  the  Melcombe  Regis  Wards,  North  and  South,  is  16  ft. 
But  in  the  southern  parts  of  Weymouth  Ward,  towards  the  suburb 
of  Rodwell,  the  ground  rises  abruptly  to  80  ft.  and  even  100  ft. 
above  datum. 

Geologically,  the  borough  is  upon  Oxford  Clay  and  Coral  Rag. 
The  former  is  found  in  both  the  Melcombe  Regis  Wards,  forming 
also  the  bed  of  the  "  Backwater  " ;  the  latter  is  found  in  Weymouth 
and  Wyke  Regis  Wards.  The  Oxford  Clay  in  that  part  of  Wey- 
mouth facing  the  bay  is  overlaid  by  a  bed  of  sand  and  shingle, 
8  ft.  to  10  ft.  in  thickness.  The  houses  facing  the  esplanade  are 
built  on  this  sand  and  shingle,  whi('h  is  said  to  be  remarkably 
porous. 

Two  railways  run  into  Weymouth,  viz.,  the  London  and  South- 
western and  the  Great  Western.  In  connection  with  the  latter  is 
an  important  passenger  traffic  with  the  Channel  Islands.  Except 
a  few  breweries  and  brickworks,  there  are  no  important  industries 
in  the  borough,  which  is  largely  dependent  for  prosperity  upon 
visitors  during  the  summer  season. 

The  present  Report  will  (1)  treat  briefly  of  the  chief  sanitary 
circumstances  of  the  borough,  and  then  (2)  deal  with  the  recent 
prevalence  of  Scarlet  Fever,  with  special  reference  to  administra- 
tion by  the  Corporation  and  their  officers  in  connection  with  this 
disease. 

Sanitary  Circumstancbs. 

Roads.— The  length  of  the  public  roads  is  rather  over  23  miles, 
and  of  private  undedicated  roads  a  little  over  7  miles :  many  of 
the  latter  have  been  newly  made  under  the  Private  Street  Works 
Act,  1892.  About  £3,500  has  been  expended  under  this  Act,  and 
since  1876  nearly  £10,000  under  the  Public  Health  Act,  1875. 
The  public  roads  are,  as  a  rule,  kerbed  and  channelled,  either 
with  granite  or  stone.  Carriage  ways  are  made  of  broken  granite, 
flint,  and  gravel.  Footways  in  the  centre  of  the  borough  are 
flagged  with  local  stone  ;  in  the  outlying  parts  limestone  and  tar 
paving  are  employed.  The  condition  of  roads  and  footpaths 
throughout  the  borough  is,  as  a  rule,  very  good,  the  chief  excep- 
tions being  some  of  the  private  roads  which  have  not  yet  been 
dedicated. 

Dwellings. — Weymouth  contains  a  great  variety  of  house 
property,  ranging  from  commodious  private  mansions,  hotels,  and 
lodging-houses,  to  ancient  courts  and  alleys  of  almost  '*slum" 
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description.    Intermediate  in  character  are  to  be  found  modem 
rows  of  workmen's  cottages,  as  at  Westham  in  Wyke  Ward,  where 
building  operations  have  of  late  been  very  active.    Many  curiously 
constructed  old-fashioned  houses  are  grouped  together  irregularly 
about  the  harbour.    The  majority  of  houses  are  of  brick.     In  the 
older  parts  of  the  town  many  of  the  roofs  are  in  a  dilapidated 
state.    Damp  walls  and  foundations  are  not  uncommon,  as  at 
Burdon  Buildings,  and  even  damp  floors,  as  at  Diamond  Terrace. 
Overcrowding  occurs,  but  it  cannot  be  said  to  be  common,  although 
there  are  many  two-roomed  cottages,  and  even  a  few  having  only 
one  room  for  all  purposes.    One  such  example  I  met  with  in  one 
of  the  courts  in  the  older  part  of  the  town,  where  a  bedroom  of 
less  than  1,000  cubic  feet  capacity  was  occupied  by  a  woman  and 
four  children.    There  are  a  few  "  back-to-back  "  houses,  as  at  East 
and  West  Row.    But  here  and  at  other  places  the  disadvantage 
thus  arising  is  to  some  extent  compensated  by  the  amount  of  open 
space  in  front  of  each  row.    Absence  of  through  ventilation  of 
dwellings  is  more  common,  as,  for  instance,  at  Horseford  and 
Seymour  Streets.     But  in  some  few  cases  this  deficiency  is  partly 
modified  by  amplitude  of  open  space  in  front.    Diminution  of 
proper  curtilage  and  huddling  of  houses  on  area  is  common  in  the 
older  quarters  of  the  borough.    This  leads  to  mention  of  the 
numerous  insanitary  courts  of  Weymouth,  e.g.^  Styles,  Foundry, 
Smith's,  James,  and  Franchise  Courts.    Some  of  these  are  ex- 
cessively narrow  :  thus.  Styles  Court  is  only  4  feet  wide  and  Quiet 
Place  3  feet.    In  some  of  these  courts  the  dwellings  are  placed  on 
one  side  only  of  the  court,  in  others  on  both  sides,  and  in  certain 
instances  there  are,  in  addition,  dwellings  at  the  end  of  the  court 
at  right  angles  to  the  passage  down  its  centre.     The  first  arrange- 
ment is,  however,  the  most  common,  and  the  dwellings  in  such 
courts  are  invariably  obstructed  as  to   light  and  air  by  lofty 
buildings  or  walls  on  the  opposite  side  of  the  court.     Similar 
obstruction  obtains  also,  but  to  less  extent,  in  the  two  other  kinds 
of  court  property  mentioned  above,  and,  indeed,  one  may  say,  in 
all  the  courts  of  Weymouth  to  greater  or  less  degree.     The  air  of 
these  courts  must  therefore  be  presumed  to  be  almost  always  in  a 
state  of  stagnation.    Obstruction  to  light  and  air  in  some  cases  is 
caused  by  the  too  great  proximity  of  outbaildings  belonging  to  the 
dwelling,  as  at  Seymour  Street.    The  structural  condition  of  the 
dwellings  in  the  various  courts  at  Weymouth  is  very  bad.    Many 
of  such  dwellings  are  extremely  dilapidated,  as,  for  instance,  Rolls 
Court.    The  paving  of  these  courts,  as,  indeed,  of  the  majority  of 
the  back  yards  attached  to  cottage  property  in  Weymouth,  is  very 
defective.     So  far,  no  bye-laws  have  been  framed,  dealing  with 
this  matter,  under  the  Public  Health  Acts  Amendment  Act,  1890. 
The  Medical  Officer  of  Health  has  reported  to  the  Town  Council, 
from  time  to  time,  on  the  insanitary  property  in  the  borough,  and 
as  recently  as  December,  1899,  presented  a  special  report  on  the 
subject.    The  Surveyor  also  presented  a  special  report  on  this 
matter  in  1896.    Little  action  has  been  taken  on  this  important 
question  beyond  patching  up  houses  which  have  been  declared  by 
the  Medical  Oliicer  of  Health  unfit  for  habitation.    The  closet 
provision  seems,  however,  to  have  been  improved  in  regard  of 
some  of  them,  and  water  has  been  laid  on  to  some  of  the  closets 
that  were  formerly  without  it.     The   inactivity  of  the  To^n 
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Council  in  this  matter  may  be  understood  from  the  fact  thai,  in  app.a.No.  il 

1900,  of  61  representations  made  by  the  Medical  Officer  of  Health,  on  scarlatina 

under  the  Housing  of  the  Working  Classes  Act,  1890,  closing  H^^i"^^^^ 

orders  were  obtained  in  only  six  cases  (in  none  of  which  were  General  Sani- 

penalties  obtained),  and  in  only  18  cases  were  steps  taken  to  repair  rtances'Sd*" 

the  houses.    No  demolition  of  house  property  was  ordered.    The  i^J'fiS*!;;  .u« 

_  i»,  ...1        1.  ,^        .<..!  .».  tration  oi  ine 

above  facts  point  at  least  to  apathy,  if  not  to  something  worse,  on  Borousrh ;  by 
the  part  of  the  Town  Council  in  dealing  with  this  important  *>'•  sheeting. 
matter. 

Bye-laws  for  new  streets  and  buildings,  based  on  the  Board's 
model  series,  were  confirmed  as  recently  as  December,  1897.  The 
Surveyor  informs  me  that  he  finds  them  difficult  to  enforce,  and 
that  only  nominal  penalties  have  hitherto  been  exacted  for  dis- 
regard of  their  provisions.  In  particular,  he  finds  builders  very 
negligent  in  procuring  from  him  the  necessary  certificate  as  to  due 
completion  of  buildings,  and  to  a  less  extent  that  relating  to  notice 
of  intention  to  build.  I  urged,  in  conference  with  this  official 
and  the  Town  Clerk,  the  stringent  application  of  the  new  bye-laws 
and  the  pressing  for  substantial  penalties  on  their  infraction. 

Water  Supply, — ^The  extended  borough  is  supplied  by  a  private 
company,  which  was  established  by  an  Act  of  Parliament  of  1855, 
rep^ing  the  original  Act  of  1797,  and  by  an  extending  Act  of 
1897.  By  the  1855  Act,  the  area  of  supply  included  the  borough 
of  Weymouth  and  Melcombe  Regis,  extra-municipal  parts  of 
Radipole  and  Wyke  Regis  parishes,  and  the  Parish  of  Preston- 
cum-Sutton-Poyntz.  By  section  4  of  the  1897  Act  these  limits 
were  extended  so  as  to  include  Broadway  and  Chickerell  parishes, 
and  the  part  of  Radipole  parish  formerly  known  as  Buckland 
Ripers.  Further,  by  section  19,  the  Weymouth  Company  were 
empowered  to  purchase  the  existing  rights  of  the  Broadway  and 
Upwey  Water  Company,  in  order  to  supply  the  parish  of  Upwey. 
This  purchase  has  since  been  effected.  There  are  now  no  wells 
at  all  in  the  borough.  The  public  water  is  obtained  from  one 
principal  and  several  subsidiary  springs  issuing  from  the  Upper 
Oreensand  below  the  Chalk  near  Sutton  Poyntz  village,  about 
3^  miles  north-east  of  Weymouth.  The  daily  yield  of  the  springs 
varies  from  two  million  gallons  in  dry  summer  weather  to  eight 
million  gallons  in  winter.  This  spring  water  is  impounded  in  an 
open  collecting  reservoir,  which,  along  with  about  4  acres  of  the 
gathering  ground,  is  enclosed  by  iron  fencing.  From  this  reser- 
voir the  water  flows  in  an  open  channel  for  about  half  a  mile  to 
the  pumping  works  at  the  village.  Here  are  two  turbines  and 
three  16  h.p.  engines,  to  which  has  lately  been  added  a  56  h.p. 
engine,  which  is  not  yet  in  use.  Water  is  pumped  to  Chorlbury, 
about  a  mile  away,  where  there  is  a  covered  service  reservoir  with 
a  capacity  of  about  300,000  gallons.  From  this  reservoir  the  water 
descends  by  gravitation  to  the  greater  part  of  the  borough  of 
Weymouth,  where  it  is  distributed  by  draw-off  taps  in  each  house, 
and  by  a  few  (six  or  eight)  stand-taps  in  certain  courts  and 
passages. 

At  Rodwell,  on  the  outskirts  of  the  borough,  there  is  another 
covered  reservoir,  the  capacity  of  which  is  175,000  gallons,  which 
also  receives  water  pumped  to  it  from  the  works  at  Sutton  Poyntz. 
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It  has  hitherto  baen  used  chiefly,  though  not  entirely,  as  a  storage 
reservoir,  but  it  has  also  been  employed  to  serve  a  portion  of  the 
borough  in  its  vicinity,  and  it  is  contemplated  in  future  to  use  it 
entirely  as  a  service  reservoir,  and  for  a  larger  portion  of  the 
borough. 

There  is  at  Wyke  yet  another  recently  completed  service  reser- 
voir, which  has  not  yet  been  used,  having  a  capacity  of  half  a 
million  gallons ;  but  this  is  intended  solely  for  portions  of  the 
rural  district,  and  will  not  serve  the  borough  at  all. 

The  total  consumption  of  water  in  the  area  served  by  the 
Company  is  about  700,000  gallons  a  day,  which  gives  about  30*4 
gallons  per  head.  The  trade  supply  is  about  11*6  gallons,  com- 
prised in  the  above ;  this  includes  the  supply  to  breweries,  and 
the  Great  Western  Railway  Company  at  Weymouth,  and  the 
torpedo  works  at  Wyke.  The  scale  of  charges  for  domestic  pur- 
poses is  fixed  at  2d.  per  week  for  gross  estimated  rentals  under 
£10  per  annum,  and  £5  per  annum  for  those  above  £10.  There 
are  special  additional  chturges  for  baths  and  water-closets,  and  for 
trades,  manufactures,  and  ''other  special  purposes."  But  by 
section  17  of  the  1897  Act  the  charge  for  one  water-closet  is 
included  in  the  ''  domestic  rate  "  within  the  area  added  by  that 
Act.  The  charges  by  meter  range  from  5^.  per  1,000  gallons  to 
£15  10s.  per  620,000  gallons,  over  which  limit  a  uniform  charge 
of  6d.  per  1,000  gallons  is  made. 

Appended  is  the  most  recent  analysis  of  the  Weymouth  water 
(see  Addendum  A).  The  Medical  Officer  of  Health  regards  the 
water  supplied  to  the  borough  as  of  excellent  quality  and  of 
sufficient  quantity,  and  I  heard  no  complaints  whatever  of  it 
during  my  inspection. 

Sewerage  and  House  Drainage. — Modern  sewerage  in  Wey- 
mouth dat^s  from  Sir  J.  Coode's  system  of  1873,  by  which,  though 
land  irrigation  was  primarily  intended,  disposal  of  the  sewage  was 
effected  by  14  outfalls  into  the  harbour,  the  principal  outfall  for 
Melcombe  Regis  being,  except  at  extreme  low  water  of  spring 
tides,  tide-locked.  The  length  of  this  system  was  11|  miles. 
Since  1873  five  applications  for  loans  in  extension  of  the  sewage 
works  have  been  made  the  subject  of  inquiries  by  the  Board's 
engineering  inspectors,  viz. : — 

(1)  By  the  late  Mr.  Gierke  in  Feb.,  1895,  when  £17,000  was 
sanctioned. 


(2) 
(3) 


l» 


» 


(5) 


ft 
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Mr.  Tulloch  in  Sept.,  1896,  when  £8,000  was  sanctioned. 

Col.  Marsh  in  Jan.,  1899,  when  £13,276  was  sanc- 
tioned, £8,637  being  for  extension,  and  the  rest  in 
replacement  of  money  lost  by  the  failure  of  a  local 
bank. 

Col.  Slacke  in  Feb.,  1900,  when  £7,709  was  sanctioned. 

Col.  Hepper  in  May,  1901,  when  £4,100  was  sanctioned. 


In  all,  therefore,  £50,085  has  been  sanctioned  by  the  Board. 
Mr.  Clerke's  was  the  original  inquiry,  Mr.  Tulloch's  was  required 
after  the  extension  of  the  borough  in  1896,  when  a  population  of 
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8,000  was  added.  Col.  Marsh's  was  for  new  works  in  the  extended    App.A.yo.ii 
area  and  in  replacement  of  money  lost  in  the  local  bank,  and  On  Scarlatina 
Col.  Slackens  \vas  for  deficiencies  in  the  estimates.    The  new  ^^don^^^^ 
sewers,  rather  over  11  miles  long,  were  laid  under  the  advice  of  ^t"*'^*  "*^i" 
Sir  F.  Bramwell,  and  completed  in  1899.    The  completed  system  8tane«*'an™' 
consists  of  an  intercepting  sewer  for  Melcombe  Regis,  another  for  t^S^o2*of  the 
Weymouth,  collecting  tank,  pumping  station,  and  outfall  sewer.  Borough ;  by 
These  may  be  briefly  described  as  follows,  according  to  the  account  ^'*  ^^o®**"* 
given  me  by  the  Borough  Surveyor.    The  Melcombe  Regis  inter- 
cepting sewer,  21  ins.  in  diameter,  begins  close  to  the  shore  end 
of  the  pier,  receives  15  in.  and  18  in.  pipes,  and  is  carried  across 
the  harbour  by  a  cast  iron  syphon  460  ft.  long,  which  is  attached 
to  the  face  of  the  dam,  except  at  its  gateway  opening  where  it  is 
placed  below  the  bed  of  the  harbour,  to  the  tank  and  pumping 
station.    The  Weymouth  intercepting  sewer  begins,  as  a  21  in. 
pipe,  east  of  Weymouth  bridge,  and,  receiving  18  in.  pipes,  pro- 
ceeds direct  to  the  tank  and  pumping  station,  situated  on  the  west 
shore  of  the  harbour. 

Each  intercepting  sewer,  as  also  the  subsidiary  9  in.  and  12  in. 
sewers,  are  circular  stoneware  socketed  pipes  jointed  in  cement. 

The  collecting  tank  or  well,  the  storage  capacity  of  which,  I  am 
informed  by  the  Borough  Surveyor,  is  300,000  gallons,  is  con- 
creted at  the  base  and  sides.  Half  of  it  is  uncovered  ;  the  rest 
being  placed  under  the  three  engines,  which  are  horizontal  con- 
densing engines  of  28  average  horse  power  each,  affording  a 
pressure  of  100  lbs.  to  the  square  inch.  There  are  three  pumps 
attached  to  these  engines,  each  capable  of  lifting  80,000  gallons  an 
hour  to  a  height  of  40  feet  with  30  revolutions  a  minute.  Two 
pumps  are  used  at  a  time,  so  that  160,000  gallons  of  sewage  can  be 
raised  in  an  hour  if  required.  Pumping  into  the  outfall  main  is 
effected  only  during  dry  weather  and  ordinary  rainfall.  It  is  per- 
formed during  ebb  tide  only,  and  twice  a  day  ;  but  during  heavy 
rainfall,  which  increases  the  volume  of  sewage  materially,  the 
whole  of  the  sewage  is  pumped  direct  into  the  harbour  by  a 
so-called  "  storm  overflow  pipe  "  of  cast  iron,  18  ins.  in  diameter. 
The  Surveyor  tells  me  that  this  is  to  prevent  flooding  of  the  Park 
district,  in  Melcombe  Regis  ward  behind  the  esplanade,  some  of 
which  is,  I  understand,  only  18  ins.  above  the  level  of  high  water 
of  ordinary  spring  tides.  For  the  same  object  of  preventing 
flooding,  he  tells  me,  the  sewage  of  the  Rladipole  district  of 
Melcombe  Regis  North  ward  and  of  Weymouth  ward  is 
occasionally  shut  off  and  allowed  to  pass  over  storm  overflow 
weirs  into  the  harbour.  These  storm  overflows  are  seven  in 
number,  and  are  intended  to  relieve  the  sewers  during  periods  of 
heavy  rain. 

From  the  investigation  of  a  complaint  made  to  me  at  my 
inspection,  during  which  sewage  was  seep  to  have  issued  at  a  dis- 
connection manhole,  and  to  have  flooded  low-lying  land  adjacent, 
it  is  not  altogether  unlikely  that,  during  the  shutting  off  of  sewage 
from  Weymouth  ward,  this  local  sewer  and  others  like  it  draining 
low-lying  parts  of  this  ward  may  on  occasion  become  flUed  to 
^their  full  capacity,  and  thus  lead  to  the  forcing  of  traps  by 
'sewer  air. 
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APP.A,No.li.  I  cannot  find,  in  the  account  of  the  four  inquiries  held  by  the 
Board's  inspectors,  any  record  of  sanction  by  the  Board  of  the  use 
of  this  "  storm  overflow  pipe  "  delivering  into  the  harbour,  nor  of 
the  use  of  the  overflow  weira  for  other  than  storm  water.  It  has 
evidently  been  found  indispensable  both  to  directly  pump  sowage 
into  the  harbour  and  to  allow  it  to  get  there  through  the  storm- 
water  overflows. 
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I  may  mention  that  I  received  numerous  complaints  during  my 
inquiry  as  to  smells  from  the  harbour  and  the  "  Backwater,"*  and 
that  temporary  breaking  down  of  the  pumps  has  been  acknow- 
ledged to  occur.  It  must  also  be  borne  in  mind  that  Weymouth 
is  subject  to  sudden  and  almost  tropical  rain  storms :  on  one 
occasion  the  rainfall  was  two  inches  in  six  hours. 

The  outfall  sewer,  which  is  said  to  be  17  ins.  in  diameter  and 
1^  miles  long,  is  of  cast-iron,  and  passes,  first,  along  the  course  of  the 
Weymouth  intercepting  sewer  to  the  beginning  of  this  ;  then  in  a 
trench  along  the  sea  front ;  and  thence  along  the  face  of  the  sea- 
wall to  the  end  of  the  breakwater,  150  ft.  beyond  the  fort  at 
Nothe  Point.  Here  it  turns  eastward  and  discharges  into  the  sea, 
I  am  informed,  13  ft.  below  the  level  of  low  water  of  ordinary 
springtides.  Air- valves  are  placed  along  the  outfall  sewer,  and 
there  is  a  flap-valve.  The  discharging  capacity  of  this  sewer  is 
said  to  be  56,000  gallons  an  hour.  The  Town  Council  having, 
during  the  progress  of  their  sewerage  scheme  and  at  various 
stages  of  it,  given  undertakings  to  the  Admiralty  and  Board  of 
Trade  to  extend  this  outfall  sewer  if  there  should  be  any  nuisance 
from  it,  and  the  War  Office,  having  required  that  the  military 
bathing  place  between  the  Mixen  Rocks  and  Nothe  f'ort  should 
not  be  fouled  by  sewage,  application  has  lately  been  made  by  the 
Town  Council  to  the  Board  for  sanction  to  a  loan  for  extending 
this  sewer  1,000  ft.  to  the  south-east  of  its  present  termination  so 
as  to  be  24  ft.  below  the  level  of  low  water  of  ordinary  spring- 
tides. The  necessary  preliminary  consents  of  the  Admiralty, 
Office  of  Woods  and  Forests,  Board  of  Trade,  and  Great  Western 
Railway  had  not  been  all  obtained  at  the  date  of  my  inspection, 
and  inquiry  by  the  Board  had  not  been  ordered.f 

Two  local  sewers  connected  with  the  general  system  discharge 
into  Portland  roadstead  independently  viz. :  (1)  the  *'  Bellfield 
sewer,"  the  outfall  of  which  is  south  of  Sandsfoot  Castle  ;  and  (2) 
another  sewage  discharging  on  the  east  of  Sandsfoot  Castle.  Each 
receives  the  drainage  of  a  few  houses,  No.  2  having  been  laid  by 
the  Weymouth  Rural  Sanitary  Authority  before  the  extension  of 


**  It  is  probable  that  some  sewage  is  taken  up  now  and  agrain  by  the  rising  tide 
and  deposited  north  of  the  town  in  the  "  fiaokwater."  This  undoobtedly  also 
reoeives  sewage  from  the  Rural  Districts  by  the  river  Wey  and  smaller  streams, 
so  that  the  complaints  of  odours  from  the  "  Backwater  **  (and  also  of  sore  throats 
caused  by  it)  may  not  be  altogether  due  to  discharge  into  it  of  Weymoath 
sewage. 

t  These  oonsents  haye  now  been  obtained,  and  a  loan  of  £4,100  has  been 
sanctioned  by  the  Board,  after  local  inquiry  in  May,  1901,  by  Colonel  Hepper. 
As  the  outfall  sewer  has  been  considerably  extended,  and  its  outlet  is  plaoed  in 
deeper  water,  it  may  be  expected  that,  with  more  continuous  pumping,  the 
storm  overflow  pipe  and  weirs  may  no  longer  be  regarded  as  neoeesary  for  the 
dieohaige  of  sQwage  into  the  harbour. 
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the  borough.    No.  1,  in  addition,  drains  the  cowsheds  and  stables    af^  a.  No.  ii 
at  Bellfield  farm.    The  Admiralty  have  required  the  discontinu-  on  Scarlatina 
ance  of  these  sewers  within  five  years  from  April  10th,  1899,  and  Haol^^^ 
this  discontinuance  was  made  a  condition  of  the  Board's  sanction  General  sani- 
to  loan  after  Colonel  Marsh's  inquiry  in  January,  1899.  rtancefl'a™" 

Adminis- 

The  sewerage  system  of  collecting  drains,  intercepting  sewers,  §]J**°°g'.^® 
and  outfall  sewer  is  shown  on  the  map  annexed  to  this  report.  Dr.^s^eeting. 

Brewery  and  other  trade  refuse  now  passes  directly  into  the 
harbour. 

Flushing  of  the  sewers  is  accomplished  manually  by  means  of 
hose  at  the  manholes,  sea  water  being  generally  employed.  No 
automatic  flushing  apparatus  has  been  placed  on  any  part  of  the 
system.  Bearing  in  mind  the  frequent  complaints  by  residents  of 
noxious  smells  at  the  open  grids  during  hot  summer  weather,  the 
Town  Council  should  consider  carefully  the  propriety  of  adding 
flushing  tanks  at  the  heads  of  some  at  least  of  the  sewers.  The 
Surveyor  is  not  in  favour  of  these,  and  there  are,  I  understand, 
difficulties  as  to  gradient,  especially  in  the  Park  District.  But, 
nevertheless,  the  matter  is  one  worthy  of  careful  consideration  at 
the  hands  of  the  Town  Council  and  their  expert  officers. 

Ventilation  of  the  sewers  is  carried  out  chiefly  by  road  surface 
ventilators,  of  which  there  are  in  all  279  in  the  borough.  There 
are  only  46  upcast  shafts,  which  are,  as  a  rule,  4-in.  cast-iron  pipes, 
carried  up  the  sides  of  adjacent  buildings.  On  an  average  there 
is  one  ventilator  to  every  124  yards,  or  about  14  to  the  mile.  The 
Surveyor  does  not  encourage  the  latter  form  of  ventilation,  but  is 
entirely  in  favour  of  ventilation  at  road  level.  Here,  again,  the 
question  of  increasing  the  upcast  ventilation  should  be  considered 
by  the  Town  Council  and  their  officers,  as  well  as  the  sufficiency 
of  the  existing  system  of  ventilation. 

Since  the  completion  of  the  sewerage  system  in  1899,  as  sketched 
above,  all  house  connections  with  the  sewers  have,  where  possible, 
I  am  informed,  been  secured.  The  exceptions  are  a  few  outlying 
farms  and  cottages  where  such  connection  is  physically  impossible, 
and  where  sewage  is  allowed  to  percolate  into  ditches  and  water- 
courses. House-drains  are  generally  4-in.  and  6-in.  stoneware 
pipes.  There  are  a  few  open  brick  gutters  in  old  parts  of  the 
borough.  Disconnection  of  house-drains  from  the  sewer  is  now 
actively  carried  out  under  the  new  bye-laws,  and  many  disconnec- 
tion chambers  have  been  recently  put  in,  and  traps  provided  with 
fresh -air  inlets.  But,  at  property  erected  before  these  came  into 
force,  and,  generally,  in  the  more  ancient  quarters  of  the  borough, 
disconnection  is  absent.  Thus,  I  found  many  sink-wastes  and 
rain-water  pipes  discharging  directly  into  house-drains,  and  these 
in  turn  directly  into  sewers.  Similarly,  ventilation  of  house- 
drains,  though  now  actively  progressing  under  the  new  bye-la\^s, 
is  absent  in  a  large  proportion  (the  Surveyor  estimates  it  at  one- 
third)  of  the  older  property.  Even  at  many  houses  of  good 
description,  e.g.,  Abbotsbury  Road,  and  in  houses  facing  the 
Esplanade,  the  soil  pipe  ventilators  are  of  inadequate  bore,  and 
twisted  about  at  angles  so  as  to  greatly  interfere  with  theii 
efficiency. 


.-,/-  >»  .^%        »<  ^»''''  k'.v^^o  ;  fnf^  ir^rtn  tM  f^i^tf:iu»  of  ihe  Sorrevor  and  o€  the 


V. '...  '/  '^  '///.//'f  ^  /,r/,j/»f,;  '#  ^/^t-TArj  \je1o7f;  the  Fuiiam^iiUffy  Comminee 
J  .'v,y,  v/  »/»  l/'f7,  »r#  vr>»",b  2^/,/^  and  2^7  resp-ectiTelj  were  girenastbe 
'"M*^¥  t,t9ff,fM'f  tA  ffftftolM^  proviflf^l  with  water  to  their  closed;*  and 
«'*' iUt'Ahuif.  iht".  |/f^:%#?nt  nnmber  of  hoa.'K^  as  4,-li»>,  it  Li  eyident 
Mf^ti  Uii;  \fro\r4frt\hu  //f  honh*m  nnfyroTMed  with  means  for  flushing 
iUfs  fiUm*.tn  fnu$d  iiiill  (;#;  lai^e.  In  spite  of  this,  the  pans,  belonging 
9Utfni\y  Uf  (h^  nhori  hopiHtr  pattern  of  closet,  cannot  be  said,  in 
U^'htraif  l4t  tf4^  tthUy ;  in  fact,  I  met  with  comparatiTely  few  that 
f'huU\  tni  mt  tUiUiriUA.  Where  cisterns  are  provided,  these  nsnally 
Un\i\  two^Allormof  wnUir,  I  fonnd  many  closets  in  undesirable 
tnm\l\htm,  f,g.^  vS^mi  on  the  ntreet  (Quiet  Place),  and  at  the  foot  of 
^\\\\rv\m'%  ill  \M^^^^^\^^i\\U*{\  buildings  (Burdon's).  All  new  houses 
loivti  whUt  laid  on  to  thi;ir  closets,  and  opportunity  is  taken  from 
tirriif  to  tifrii)  Ut  irmiHt  on  a  supply  to  closets  of  old  houses.  Some 
of  tliii  old  coiirlM  have  rocontly  been  thus  dealt  with. 

S^yvy  fiiw  iiHlipltH  or  dustbins  exist  in  the  borough,  pails  and 
iiilm  of  pdf'tiililo  kind  being  in  vogue.  Generally,  galvanised 
rnnnptmiliiM  of  iron  or  zinc  are  provided.  Dust  and  refuse  are 
oolliM'hMl  hy  ootilnictortf,  of  whom  there  are  two,  each  having  two 
Kiili-dlNtrldtH  Htid  cin)|)l()ylng,  refipectively,  six  and  five  scavengers. 
Oiin  iMintnu'tor  roiUjivoH  £710,  the  other  £382  lOs.  per  annum. 
Thn  ( Jurporutlon  provldos  the  carts,  which  are  not  covered.  There 
hiiVM  linon  ntnnrnuiH  formal  complaints  to  the  Town  Council  of 
lhi»  wiiht  of  rofftilurity  of  scavenging,  and  I  heard  many  such 
durlnw  my  lnH|KHitlon.  Htill  more  did  I  hear  complaints  of  the 
romlUlon  of  Um  tipping  place  at  Two  Mile  Copse,  just  outside  the 
llmltn  (tf  (ho  horougli,  where  1  found  a  lane  leading  to  the  old  tip 
(now  dlHUHiul)  full  of  olTonsive  decomposing  animal  and  vegetable 
nm(toi\  *l'ho  otht»r  thrt»o  tijis  are  at  Chickerell,  a  few  miles  away 
In  (ho  rural  dUt riot,  and  are  not  subject  to  the  same  criticism, 
though  ouo  of  tluMU  is  too  near  the  main  road,  which  becomes  at 
tlnu^  Mtrt^wii  NvUh  olVonslve  matters  blown  from  the  tip. 

In  miditUui  to  ovortlowing  ash  ptiils,  I  saw  a  good  deal  of  refuse 
littoiv\l  \\\A\\\i  \\\  somo  |>Hrt8  of  the  town,  and  also  foul  ditches  and 
p\xud*  which  mH^mluglv  wt>rt*  nveptaclt«  for  organic  refuse  (^^^^ 
ut  Kwk  *roriHHH\  Myrtlo  iVtti^^s,  IVnnis'  piggeries). 

Tho  ^uostUm  of  wavt^ixgiug  has  engaged  the^  attention  of  the 
Stiv^^t  i\n\uuUt«^\\vho  hjivo  quite  r^^^ntly  <^ March  14ih^  pre^en^ed 
A  iv|H^i  u*  tho  IVwu  OvHiuoiU  *d\*\Kn«iug"  a  refuse  destructor  in  a 
wuiml  iHV^itivMK  This  rtwmnuudativ^n  has  not  yet  been  f;iIlT 
wuMvlo^^sl,  )  h^'AfvU  iutVrmAllT*  that  s^^me  of  the  Council  w«r^ 
lu  t'^wmr  v^f  util\sii\^  thi*  }H>\\er  oocsduable  from  a  destrccccr  for 
%4^vuu*  Iv^ch'.iv^  purj\>ci^^:  but  this  has  ap^sjtrendj  n«x  tv«  he^Hi 
^^v^s^s^si  lu  ;bo  Cv»uuviK  \\  wus  Apjvjur^r:;  :o  me  at  my  insc^xcica 
tl\A^  ihorv  >fc^*;^  ^r\>Ai  rvvui  tVc  iiu^rov^fm^^a;  in  thr?  axtir-.^i  c£ 
<*k>A>V0;<iv^x  *u4  th^;  i?  >fcvu:d  N»  pn»fifraKe  tliAC  ihi:*  siL^^old  W 
vtKtif^riAkvu  by  tit^  Towu  Wttavil :  and  ti^*:  two  ac  !<«(  «£  dit 
%^i^U'4  tij**  %^Nr«  IKS  fty*  &vat  s^.vHBS  ttsaaace. 
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Slufighterhouses. — The  bye-laws  regulating  these,  based  on  the  a.pp.^.  No.  11. 

Public  Health  Act,  1848,  were  drawn  up  in  1852,  and  are  therefore  onScaritina 

of  an  antiquated  kind.     No  proper  register  of  slaughterhouses  is  Jn^oJ^e'**^ 

kept,  and  the  list  given  to  me  by  the  Inspector  of  Nuisances  was,  2®°®^^  ^°*" 

I  am  led  to  believe,  incomplete.     I  saw  ten  of  them ;  four  were  stBnces'an™' 

dirty,  four  badly-paved,  and  only  one  had  a  blood-hole  within  it.  t^t?on*of  the 

Moreover,  two  drained  to  tank-cesspools,  which  appeared  to  have  Borough;  by 

their  overflow  to  the  harbour,  though  the  Surveyor  asserted  that  ^''  sweottng. 
all  direct  drainage  from  slaughterhouses  to  the  harbour  is  now 
cut  oflP. 

The  question  of  provision  of  a  public  abattoir  has  not  yet  been 
considered  by  the  Town  Council. 

Common  Lodgingliouses. — These  are  not  registered,  and  the 
bye-laws  regulating  them  (drawn  up  in  1851)  are  obsolete,  and, 
moreover,  are  not  enforced.  A  list  of  three  was  given  to  me, 
but  one  I  found  to  be  a  public-house,  and  under  the  control  of 
the  police.  The  other  two  are  under  the  same  tenant,  and  are 
dirty,  badly-paved,  and  have  no  water  laid  on  to  their  closets. 
Further,  in  only  a  few  of  the  rooms  was  the  usual  minimum 
cubic  space  of  300  cubic  feet  per  head  afforded. 

DairieSy  Cowsheds^  and  Milkshops. — Regulations  under  the 
Order  -of  1885  were  approved  in  July,  1899,  but  are  not  enforced 
as  carefully  as  they  should  be.  The  ofiRcial  register  is  not  kept, 
and  it  is  doubtful  if  complete  registration  is  effected.  The  list 
given  me  by  the  Inspector  of  Nuisances  was  taken  from  a  private 
book  in  non-official  form,  and  was  found  to  be  incomplete  in 
several  particulars.  During  my  inspection  I  came  across  a 
number  of  places  that  were  not  on  the  list  that  had  been  given  to 
me.  Speaking  generally,  the  condition  of  the  dairies  and  milk- 
shops  is  on  the  whole  satisfactory.  But  the  cowsheds  leave 
much  to   be   desired.     Several  are  without  proper  drainage  and 

water  supply,  some  are  overcrowded,  others  dirty  and  badly-paved 

• 

Bakehouses. — I  visited  nine  of  these,  taken  haphazard  in 
various  parts  of  the  borough.  Five  of  them  had  no  water  laid  on 
to  their  closets.  Otherwise,  with  the  exception  of  oHe  that 
appeared  inadequately  ventilated  and  of  another  that  had  a  sink 
and  gully  inside  the  bakehouse,  they  appeared  clean  and  in  good 
condition. 

Offensive  Trades, — These  are  not  registered  and  are  not 
controlled  by  bye-laws.  But  1  cannot  say  that  the  four  I  visited, 
respectively,  a  knacker's  yard,  a  tripe-boiling  place,  a  gut- 
spinning  establishment,  and  a  marine  store,  were  badly  kept  or 
unnecessarily  offensive. 

Some  Vital  Statistics  of  the  Borough. 

The  following  Table  (A)  gives  certain  vital  statistics  for  the 
ten  years  1891-1900,  prepared  by  the  Medical  Officer  of  Health 
from  his  annual  reports  :— 


Adminli- 
traUoD  a(  tba 
BoroiUlti  i  by 
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From  this  it  is  seen  that  both  the  birth-rate  and  the  general  app.  a^o.  il. 

death-rate  have  been  recorded  as  abnormally  low,  especially  since  on  Scarlatina 

the  extension  of  the  borough  in  1895.    The  latter  rate  has  been  and<m the"*** 

corrected  for  deaths  of  non-residents  in  no  less  than  six  public  General  Sani- 

institutions  in  the  borough,  viz.,  five  hospitals  and  the  union  Sancw'and*' 

workhouse.  Adminis- 

tration of  the 

These  low  rates  (recorded  since  1895)  cannot,  however,  be  Dr.  Sweeting, 
accepted  as  correct,  as  there  is  reason  to  believe  that  the 
population  of  the  borough  has  been  considerably  over-estimated 
in  each  year  since  the  extension  in  1895.  That  the  present 
population  has  been  greatly  over-estimated  is  patent  from  the 
figures  supplied  by  Dr.  Tatham  from  the  recent  Census,  viz. : — 
19,785.  There  are  no  data  afforded  by  the  Medical  Officer 
of  Health  as  to  any  abnormality  in  the  age-constitution  of 
the  population  which  will  account  for  the  extremely  low  death- 
rates  recorded  by  him,  nor  is  any  information  given  of  the 
deaths  of  Weymouih  residents  in  public  institutions  outside  the 
borough.  The  fact,  too,  that  the  infant  mortality  has 
considerably  increased  since  the  extension  is  an  additional  reason 
why  the  low  general  death-rate  should  be  accepted  with  reserve. 


Recent  Prevalence  op  Scarlatina. 

It  will  have  been  seen,  from  the  table  of  vital  .statistics,  that 
the  mortality  from  scarlatina  during  1891'1906  has  been  small, 
amounting  to  only  4  deaths*  during  that  period.  The  last  of  these 
deaths  occurred  in  1898.  The  number  of  cases  notified  in  1897, 
1898,  and  1899  was  8,  8,  and  16  respectively.  During  the  early 
part  of  1900,  a  dozen  cases  were  notified,  viz.,  1  in  January,  5  in 
February,  and  6  in  March.  No  further  cases  were  notified  until 
July  (3)  and  August  (2),  and  none  was  notified  in  September. 
However,  during  the  week  ending  October  14th  there  were  8 
notifications  of  scarlatina,  and  9  during  the  week  following. 
Cases  continued  to  be  notified  at  the  average  rate  of  3  or  4  a  week 
nntil  December  9th.  After  this,  in  the  next  four  weeks  the 
numbers  were  respectively  12, 18, 17,  and  21.  Since  January  6th, 
1901,  and  to  March  11th  (when  my  inspection  concluded),  cases 
continued  to  be  notified  at  the  average  of  about  4  a  week. 
Altogether,  from  January  1st,  1900,  to  March  J  1th;  1901,  there 
have  been  162  notified  cases  of  scarlatina  in  Weymouth.  Only  3 
have  proved  fatal,  all  of  them  having  been  certified  during  the 
two  weeks  ended  March  11th,  1901.  The  above  facte  are 
embodied  in  the  following  Table  : — 


156 


App.A,Ko.11. 

On  Rcarlatioa 
at  Weymouth 
and  on  the 
Oeneral  Sani- 
tary Circum  • 
stances  and 
Adminis- 
tration of  the 
BoTOOffh ;  by 
Dr.  Sweeting. 


Table  B,  showing  the  notifications  of  scarlatina  weekly  from 
January  1st,  1900,  to  March  11th,  1901. 


Week 

endinjT. 

Notifioa- 
tionB. 

Week  ending. 

1 

Notifica- 
tiona. 

January 

7 

••• 

••• 

••■ 

— 

Angost     12 

... 

1 

»t 

14 

... 

••• 

..* 

1 

»i          *^ 

... 

1 

tt 

21 

■•• 

••• 

•«• 

— 

ft          26 

... 

— 

w 

28 

.•• 

... 

... 

— 

September  2 

... 

— 

Febmary 

4 

••• 

•«• 

•  a. 

— 

ft        ^  •••        ••• 

... 

— 

t» 

11 

•  .* 

•  »• 

... 

4 

II        16  .••         ••■ 

... 

— 

>i 

18 

••• 

••. 

.  .  • 

1 

„       23  ... 

... 

— 

»» 

25 

••• 

••• 

•  «. 

— 

II        vU  ...          •.• 

... 

— 

Maroh 

4 

••• 

. .. 

... 

— 

October      7 

... 

— 

ft 

11 

..• 

••• 

... 

1 

,1          ii  ...        ... 

... 

8 

fi 

18 

•«• 

••• 

•  •• 

4 

„          21  ... 

•.■ 

9 

w 

25 

«•• 

••• 

•  •• 

1 

1,          28  ... 

... 

4 

April 

1 

••• 

••• 

•   •• 

— 

NoYember  4 

... 

8 

»» 

8 

••• 

••• 

•   •• 

ft        11  •••        ••• 

... 

3 

ft 

15 

••■ 

.*• 

•   •• 

— 

II             lo    ...             ... 

••• 

1 

i» 

22 

••• 

••• 

•  •• 

— 

n           2SO   ...           ... 

••». 

2 

»» 

29 

••• 

••• 

... 
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The  following  Table  (G)  gives  the  age-incidence  of  the  notified 
cases  of  scarlatina  dnring  the  period  January  Ist,  1900,  to  March 
11th,  1901  :— 


TABLE  C. 


Age  period. 


Number  of 
notified  casee. 


0-5  years. 

5-10    „ 

10-15    „ 

15-20    „ 

20-30    „ 

over  80    ,, 


24 
55 
32 

16* 
21* 
14* 
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One  death  at  eaoh  of  these  age  periods. 


There  were  more  cases  (about  34  per  cent,  of  the  whole) 
referred  to  the  period  5  to  10  years  than  to  any  other.  But, 
although  children  under  10  formed  48  per  cent,  of  the  whole,  the 
incidence  was  unusually  large  upon  older  children  and  adults. 
Some  15  of  the  latter  were  young  domestic  servants.  But  persons 
of  all  ages  were  attacked,  ranging  from  3  months  to  75  years. 
Two  of  the  &tal  cases  were  parturient  women,  and  the  third  was 
complicated  with  meningitis.  The  epidemic  has  been  remarkably 
little  fatal,  the  case  mortality  having  been  less  than  2  per  cent. 
The  162  scarlatina  cases  were  notified  as  occurring  in  110  houses. 
In  80  of  the  110  houses  there  occurred  but  one  case  in  each 
instance ;  other  82  houses  had  each  two  or  more  cases,  as 
follows : — 

5  families  had  5  attacks  each,  or  25  cases. 
3      w        M       4        „  ,y      12 

5       „         „       o         ,«  9,       10 

It)       ««         «t        ^         •«  %%       uV 
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The  question  of  the  relation  of  plurality  of  attack  in  households 
to  sanitary  administration  will  be  discussed  later  under  the 
heading  of  the  measures  taken  with  regard  to  scarlatina. 

As  to  the  part  of  the  borough  chiefly  affected  by  the  fever, 
the  following  Table  shows  the  relative  incidence  on  its  several 
wards. 
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TABLE  D. 

Showing  the  percentage  of  honses  invaded  by  scarlatina  in  each 
of  the  four  wards  of  the  borough  daring  the  period  January 
lat,  1900,  to  March  11th,  1901. 


Name  of  Ward, 

Estimated 

Number  of 

Inhabited 

Houses. 

Number  of 

Houses 

Invaded. 

Rate  per  oent. 

Meloombe  Regis  North 
>Ielcombe  Regis  South 

« 

Weymouth 

Wyke  Regis       

1,260 

1,100 

1,240 

800 

69 
15 
10 
16 

5-4 
1-3 
0-8 
2-0 

Whole  Borough 

4,400 

110 

2-5 

From  this  it  is  seen  that  the  incidence  of  scarlatina  on  houses 
has  been  in  Melcombe  Regis  North  ward  more  than  double  that 
in  the  borough  as  a  whole,  and  considerably  more  than  that  in 
any  other  ward.  The  ward  in  question  consists  almost  entirely 
of  better-class  residential  property.     . 

The  sudden  outburst  of  scarlatina  in  early  October,  after  many 
months  of  comparative  quiescence,  and  the  sudden  increase  of 
cases  during  the  latter  part  of  December  were  ascribed  to  the  agency 
of  milk.  The  facts  upon  which  belief  in  milk  causation  of  the 
October  outburst  was  based  were  as  follow  : — A  domestic  servant 
was  notified  as  suffering  from  scarlatina  on  October  10th,  this 
being  the  first  case  since  mid-August.  On  ascertaining  the  name 
of  the  vendor  who  had  supplied  the  patient  with  milk,  the 
Medical  Officer  of  Health  proceeded  on  October  11th  to  one  of 
the  farms  from  which  the  milk  in  question  was  derived,  and 
found  three  children  of  the  farmer,  along  with  the  village  school 
mistress  who  lived  at  the  farm,  peeling  after  a  scarlatinal  attack. 
This  farm  is  at  Radipole,  a  couple  of  miles  from  Weymouth,  and 
from  it  15  gallons  of  mijjc  had  been  sent  daily  to  th^  Weymouth 
milk-seller  (who  may  be  called  X).  The  sending  of  this  milk  to 
Weymouth  was  at  once  stopped  for  three  weeks  by  the  Medical 
Officer  of  Health,  who  in  this  inatter  acted  in  collaboration  with 
his  colleague  of  the  Weymouth  rural  district,  and  the  four  fever 
cases  were  sent  to  hospital.  They  had  been  regarded  as 
suffering  from  measles ;  no  doctor  had  been  called  in,  and  no 
precautions,  presumably,  had  been  taken  to  prevent  spread  of 
the  infection. 

On  the  other  hand  there  were  facts  which  did  not  favour  a 
hypothesis  of  milk  infection.  Of  the  eight  notifications  during 
the   week  ending  October  14th,  and  which  occurred   in  eight 
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distinct  families,  only  four  rinclnding  the  first  notified  case)    app.  a,No.ii. 
were  supplied  by  X.    Similarly,  of  nine  notifications  during  the  on  Scarlatina 
week  ending  October  21st,  occurring  in   five  distinct  families,  Jn^onSe^**^ 
only  two,  belonging  lo  two  separate  families,  had  milk  from  X.  General  Sani- 
Thns,  during  the  two  weeks  ended  October  21st,  of  13  invaded  Btoncei'an™' 
families  only  six  were  supplied  with  milk  by  X,  the  remaining  t^^^n^of  the 
seven  families  being  supplied  from  five  other  sources.    Further,  Boronffh;b/ 
the  Radipole  farm  was  only  one  of  six  farms  from  which  milk  ^''  tweeting. 
was  sent  to  X,  and  at  none  of  the  other  five  farms,  all  of  which 
1  visited,  could  any  human  or  animal  illness  be  heard  of.     More- 
over, the  Radipole  farmer  supplied,  besides  X,  11  customers — 
two  in  Weymouth  and  eight  in  Radipole.    Of  the  two  Weymouth 
customers,   one    was    attacked    under    circumstances    of    direct 
personal  infection  from  the  Radipole  farm,  as  will  be  presently 
explained ;    of    the  eight  in   Radipole  only  one  suffered,  also 
referable  to  personal  infection. 

Upon  the  whole  it  cannot  be  said  to  be  proved  that  the 
October  outburst  of  scarlatina  in  Weymouth  was  due  to  the 
agency  of  milk.  As  to  the  exacerbation  at  the  end  of  December, 
which  was  freely  ascribed  by  some,  including  several  medical 
men,  to  X's  milk,  it  is  true  that  of  68  notifications  during  the 
four  weeks,  December  10th,  1900,  to  January  6th,  1901,  38  were 
supplied  solely  by  X,  and  other  two  had  milk  from  this  and 
another  source.  Bat  not  only  does  X  supply  a  larger  number  of 
customers  as  a  whole  than  any  milk-seller  in  the  whole  borough, 
but  be  is  by  far  the  largest  supplier  of  milk  in  Melcombe  Regis 
North  Ward,  to  which  his  round  is  chiefly  confined,  and  where 
the  scarlatina  was  most  abundant.  The  disproportionate 
incidence  on  customers  of  X  during  this  period  must  therefore, 
I  think,  be  looked  upon  as  more  apparent  than  real.  The 
exacerbation  of  a  disease  already  firmly  established  was  due,  in 
my  opinion,  to  other  causes  to  be  mentioned  later.  The  Medical 
Officer  of  Health  evidently  did  not  share  in  the  common  belief  of 
the  implication  of  X's  milk  during  December,  for  he  took  no 
steps  to  prohibit  its  sale. 

But,  though  the  Radipole  milk  which  came  into  X*s  supply 
may  not  have  been  proved  to  have  been  concerned  in  the 
October  outburst,  it  is  not  so  certain  that  some  of  the  early  cases 
in  that  month  did  not  owe  their  illness  to  direct  personal 
infection  from  the  cases  at  the  Radipole  farm.  Thus,  a  gardener 
and  a  domestic  servant  employed  at  Mount  Pleasant  were  notified 
respectively  on  October  10th  and  11th.  Milk  had  been  delivered 
to  the  house  where  they  worked  before  their  illness  by  one  of  the 
farm  children  whose  hands  were  noticed  to  be  peeling.  Another 
case,  notified  on  October  11th,  frequently  passed  by  this  farm ; 
and  other  two,  notified  on  October  15th,  had  done  so  occasionally, 
and  therefore  may  have  come  into  relation  with  infected  persons 
there.  Thus  it  is  possible  that  five  of  the  early  cases  derived 
their  infection  from  this  Radipole  farm,  though  not  through  its 
milk.  These  five  cases  resided  in  three  different  quarters  of  the 
town,  but  three  of  them  were  in  the  ward  afterwards  principally 
affected,  viz.,  Melcombe  Regis  North. 

Two  of  the  early  cases  in  Weymouth,  notified  respectively  on 
October  11th  and  13th,  attended  a  travelling  show  in  Weymouth 
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APP.A.N0.IL  shortly  before  their  illness;  but  I  could  not  learn  that  they 
contracted  their  infection  from  other  cases  there,  and  it  was 
denied  by  the  mother  at  the  Radipole  farm  that  her  children  had 
been  to  this  show.  I  found,  however,  that  many  children  from 
Radipole  village  had  been  there,  and  it  is  possible  that  the  above 
two  cases  might  have  been  indirectly  infected  in  this  way. 

The  broad  result  of  the  foregoing  appears  to  be  that  scarlatina 
was,  in  one  way  or  another,  imported  into  Weymouth  from 
Radipole  early  in  October,  1900,  and  that  thenceforward  it 
attacked  in  preference  the  better-class  folk  of  Weymouth, 
inhabiting  a  particular  ward,  to  a  much  larger  extent  than  any 
other  portion  of  the  population. 

Once  established  in  the  borough,  scarlatina  appears  to  have 
spread  from  case  to  case,  mostly  by  direct  personal  infection. 
Some  children  appear  to  have  infected  others  at  private  schools  ; 
but  school  influence  per  se  could  not  be  credited  with  any  large 
share  in  propagating  the  disease.  Histories  were  related  to  me 
of  persons  being  found  peeling  in  the  street  and  in  omnibuses  ; 
and  there  was  some  suspicion,  not  amounting,  however,  to 
definite  evidence,  of  infection  at  laundries  by  mixture  of  infected 
with  non-infected  clothing.  (No  action  in  respect  to  section  62 
of  the  Local  Improvement  Act,  to  be  afterwards  referred  to, 
appears  to  have  been  taken.)  In  fact,  considerable  laxity  appears 
to  have  prevailed,  which  was  contributed  to  in  no  small  degree 
by  the  sociable  character  of  the  neighbourhood  chiefly  invaded. 
The  exacerbation  of  scai-latina  in  December  was  probably 
referable  to  the  increased  opportunities  afforded  for  personal 
infection  by  the  conditions  of  the  Christmas  gatherings.  No 
restraint  was  placed  upon  persons  from  infected  houses  entering 
public  vehicles  and  attending  churches  and  chapels. 


Measures  taken  regarding  Scarlatina. 


Excluding  the  stoppage  of  the  Radipole  milk  for  a  time,  which 
has  already  been  referred  to,  the  chief  measures  taken  to  check 
the  spread  of  infection  may  be  said  to  have  been  (1)  disinfection, 
and  (2)  hospital  isolation.  Certain  subsidiary  measures  were 
also  instituted  or  approved  by  the  Medical  Officer  of  Health 
which  will  be  referred  to  hereafter. 

Fumigation  of  infected  rooms  was  carried  out  by  the  Inspector 
of  Nuisances  by  means  of  a  Formalin  lamp.  Infected  clothing 
and  bedding  were  treated  in  a  small  Washington-Lyons'  steam 
disinfector  situated  in  the  Corporation  yard.  This  is  said  to  act 
efficiently ;  but  there  is  no  proper  arrangement  for  separating 
infected  and  disinfected  articles.  The  disinfector  in  use  is  of  a 
portable  kind,  this  having  been  chosen  in  order  that  it  might  be 
lent  to  neighbouring  authorities  on  payment ;  but  this  does  not 
appear  to  have  been  ever  done. 

Hospital  isolation  has  been  made  use  of  to  a  very  great  extent. 
Thus,  of  the  162  notifications  during  the  period  January  Ist,  1900, 
to  March  7th,  1901,  no  less  than  116  were  sent  to  the  Weymouth 
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Port   Sanitary    Authority's    Hospital    at    Wyke    and    2    to    the    APP.A^-aii. 

Dorchester  Infectious  Diseases  Hospital,  or  altogether  72  per  cent.  On  Scarutioa 

The  Medical  Offi:;er  of  Health  has  pressed  hospital  isolation  very  Snd^on'the"*** 

urgently,  and  in  so  doing,  doubtless  from  the  best  motives,  has  2!?y*Ci'^-' 

placed  himself  in  conflict  with  many  of  the  better  class  people  in  ^^cm^nS^' 

the  place,  and  with  at  least  one  medical  practitioner.    Indeed,  so  ^J|^S*Sf  the 

acute  has  the  tension  been  in  the  latter  case  that  it  culminated  in  Borough;  by 

one  instance  in  police-court  proceedings,  a  practitioner  being  fined  ^''  •*'^®**^°8f- 

a  nominal  sum  for  technical  obstruction  of  the  Medical  Officer  of 

Health  in  executing  a  magistrate's  order  for  compulsory  removal. 

In  another  instance  formal  complaint  was  made  to  the  Board  by 

the   practitioner    concerned    and  much    correspondence   ensued 

thereon.     Before  describing  the  issues  in  the  latter  case,  it  should 

be  mentioned  that  after  the  police-court  proceedings  in  the  first 

case,  which  occurred  in  February,  1900,  the  magistrates  drew  up 

a  set  of  formal  regulations,  embodying  certain  notices  (copies  of 

which  will  be  found  in  Addendum  B).    Of  these  notices  (a),  was 

to  be  given  by  the  Medical  Officer  of  Health  to  the  medical  man 

in  ch2u*ge  of  a  case  of  infectious  illness ;  (&),  to  the  parent  or 

person  in  charge  of  the  patient ;  and  (c),  also  to  the  person  in 

charge  of  the  patient,  by  any  medical  practitioner,  including  the 

Medical  Officer  of  Health,  intending  to  apply  for  the  removal  of  a 

person  suffering    from    a    dangerous  infectious    disorder.    The 

magistrates  resolved  that  no  order  should  be  made,  except  in 

great    emergency,  unless    they    were  satisfied    that    the    above 

notices  had  been  duly  served. 

The  facts  as  to  the  case  in  regard  of  which  complaint  was  made 
to  the  Board  are  briefly  as  follow : — The  Medical  Officer  of 
Health  received  on  October  30th,  1900,  notification  of  a  case  of 
scarlatina  in  the  person  of  a  young  girl  of  10  years,  a  boarder  at  a 
ladies'  school  in  Weymouth  and  the  daughter  of  a  medical  man  in 
a  neighbouring  town.  On  the  notification  form  was  an  intimation 
that  the  case  was  not  without  proper  lodging  and  accommodation, 
nor  in  a  room  occupied  by  more  than  one  family.  The  Medical 
Officer  of  Health  visited  the  school  the  next  day,  October  31st, 
soon  after  mid-day,  and  saw  the  case.  Before  leaving,  however, 
he  accidentally  met  the  notifying  practitioner,  upon  whom  he 
urgently  pressed  removal  of  the  patient  to  hospital.  The 
practitioner  in  question  had  not,  it  appears,  at  that  time  received 
the  Medical  Officer  of  Health's  notice  (a)  ;  he  avers  indeed  that 
he  did  not  receive  it  until  7.55  a.m.  on  the  following  morning, 
November  1st.  So,  too,  the  mistress  of  the  school  did  not,  she 
says,  receive  notice  (i),  until  the  first  post  on  November  1st,  at 
7.30  a.m.  Meanwhile  the  Medical  Officer  of  Health  asserted  that 
he  duly  posted  these  notices.  The  postmark  on  the  envelope 
containing  each  notice  was,  however,  4.45  p.m.,  October  31st.  As 
for  notice  (c),  this  does  not  appear  to  have  been  sent  by  the 
Medical  Ofi^cer  of  Health  to  the  schoolmistress.  He  says  that 
he  showed  this  notice  to  her  on  the  occasion  of  his  first  visit, 
and  informed  her  of  his  intention  to  apply  for  a  magistrates' 
order.  At  last,  having  previously,  after  great  difficulty, 
persuaded  the  father  of  the  child  to  assent  to  his  daughter's 
removal,  and  to  sign  an  agreement  or  form  of  indemnity  to  the 
Town  Council  for  her  maintenance  whilst  in  hospital  (jsee 
Addendum  C  (2)  ),  the  Medical  Officer  of  Health,  on  November  1st, 
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informed  one  of  the  magistrates  that  he  had  the  father^s  consent 
to  his  daughter's  removal,  displayed  the  above-named  agreement 
to  the  magistrate,  obtained  the  order,  and  the  girl  was  removed  to 
hospital  that  day.  Subsequently,  the  father  wrote  indignant 
letters  to  the  Board,  stating  in  effect  that  he  had  signed  the 
above-named  "consent"  under  duress,  since  the  Medical  Officer 
of  Health  had  threatened  to  close  the  school,  and  he  was  afraid 
that  this  would  ruin  the  schoolmistress.  As  a  matter  of  fact,  the 
pupil  was  the  only  occupant  of  a  bedroom  on  the  first  floor,  18 
by  16'  by  8',  having  two  large  windows,  an  open  fire-place,  and  a 
Sheringham  valve  ventilator.  There  was  a  carbolic  sheet  outside 
the  door,  and  the  schoolmistress  and  one  domestic  servant,  who 
alone  entered  the  room,  washed  their  faces  and  hands  in 
disinfectants  on  entering  and  leaving,  and  wore  mackintoshes 
over  their  dresses,  which  they  changed  on  going  out  of  the  house. 
The  school-house  was  airy,  and  contained  seven  bedrooms  and 
five  sitting  rooms,  two  of  which  were  used  for  schoolrooms. 
There  were  only  three  other  boarders  at  the  school  at  this  time, 
who  occupied  rooms  far  removed  from  the  sick  girl ;  and  there 
were  26  day  scholars.  The  schoolmistress  communicated  with  as 
many  of  the  parents  of  both  the  boarders  and  the  day  scholars  as 
she  could,  and  none  of  them  objected  to  the  girl  being  kept  at  the 
school  during  her  illness.  As  a  matter  of  precaution,  however, 
she  voluntarily  suspended  the  school  for  ten  days.  She  stated 
that  the  Medical  Officer  of  Health  threatened  to  close  the  school 
indefinitely  if  the  girl  were  not  removed,  and  she  believed  that  he 
had  this  power.  She  refused  to  let  the  girl  go  at  8  a.m.  on  November 
1st,  when  the  Medical  Officer  of  Health  himself  came  with  the 
ambulance.  But  about  1  p.m.  that  day,  the  Medical  Officer  of 
Health  having  in  the  meantime  obtained  the  magistrates'  order, 
she  allowed  her  to  go  with  her  mother,  who  had  by  this  time 
arrived  on  the  scene. 

From  the  recital  of  the  al)ove  facts,  it  is  clear  that  the  Medical 
Officer  of  Health  displayed  lack  of  discretion  in  (1)  setting  at 
naught  the  opinion  and  wishes  of  the  medical  practitioner  and  of 
the  father  of  the  patient,  himself  a  medical  man ;  (2)  in 
obtruding  into  a  sick  chamber  in  the  absence  of  the  medical 
attendant ;  (3)  in  threatening  to  clo?e  the  school,  which  he  must 
have  known  he  had  no  power  to  do ;  (4)  in  his  irregularity  in 
sending  the  notices.  It  is  true  that  these  notices  are  non- 
statutory, but  they  were  drawn  up  after  the  first  conflict  in 
February,  1900,  in  order  to  avoid  future  friction,  and  should  have 
been  loyally  followed. 

In  his  defence,  the  Medical  Officer  of  Health  pleaded  (a)  the 
impracticability  of  isolation  at  a  school,  and  (h)  the  provisions  of 
a  Local  Improvement  Act.  This  is  the  Weymouth  and  Melcombe 
Regis  Corporation  Act,  1887  (50  &  51  Vict.  c.  153).  He  relies  upon 
section  57,  which  is  defined  as  explanatory  of  section  124  of  the 
Public  Health  Act,  1875,  and  runs  thus  : — 

"  The  words  '  without  proper  lodging  or  accommodation '  in 
section  124  (removal  of  infected  persons  without  proper  lodging 
to  hospitiil  by  order  of  Justice)  of  the  Public  Health  Act,  1875, 
shall,  for  the  purposes  of  enabling  the  Corporation  to  remove  such 
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persons,  be  construed  to  include  any  person  without  proper  lodging    app.  a,  Xq.  il. 
or  accommodation,  having  regard  to  the  requirements  of  such  on  scarlatina 
person  or  to  the  danger  of  infection  to  other  persons  in  the  same  Jn^o^SS"*^ 

housed  Qeneral  Sani- 

tsury  Circum- 

The  Medical  Officer  of  Health  especially  emphasises  the  last  J^SJ^^If^ 
sentence,  which  I  have  put  in  italics.     I  consider,  however,  that  tration  of  the 
it  was  a  strained  interpretation  of  this  section  which  led  him  to  ^^swiwiinl. 
insist  upon  hospital  isolation  in  the  above  case  ;  and,  whilst  not 
denying  ihe  general  futility  of  isolation  at  schools  (where  no 
proper  sanatorium  is  provided),  I  consider  that,  under  the  special 
circumstances  of  the  above  case,  the  girl  might  have  been  allowed 
to  pass  through  her  illness  at  the  school.    The  Medical  Officer  of 
Health,  indeed,  carries  preference  for  hospital  isolation  so  far  as 
to  assert  that  proper  home  isolation  of  scarlet  fever  is  all  but 
impossible.    The  results  of  this  belief,  translated  into  action  in 
the   particular  circumstances  of  Weymouth,  will  be  referred  to 
subsequently. 

The  father  of  the  girl  above-mentioned  was  afterwards  summoned 
for  the  hire  of  the  ambulance  used  in  conveying  his  daughter  to 
the  hospital,  and  was  pressed  by  the  Town  Council  for  the  sum 
of  over  £12  for  his  daughter's  nine  weeks'  stay  in  the  hospital.  He 
objected  to  these  charges,  and,  whilst  paying  them  under  protest, 
made  certain  charges  against  the  administration  of  the  hospital, 
which  will  be  considered,  with  others,  later  in  this  report.  He 
could  noc,  perhaps,  rightly  complain  of  being  obliged  to  pay  for 
his  daughter's  maintenance,  seeing  that  he  had  signed  the  agree- 
ment. But  he  might  conceivably  have  objected  on  the  ground 
that  the  hospital  was  not  "  suitable  "  or  "  within  a  convenient 
distance"  {see  section  VZ^  of  the  Public  Health  Act,  1875).  As 
regards,  however,  the  summons  for  hire  of  ambulance,  the  same 
section  distinctly  lays  down  that  when  compulsory  removal  by 
Justice's  order  is  effected  this  must  be  done  "at  the  cost  of  the 
Local  Authority,"  and  he  seemingly  could  have  euccessfully 
resisted  the  claim. 

This  leads  me  to  speak  of  the  ambulance  arrangements.  Although 
an  ambulance  is  kept  at  the  Port  Sanitary  Authority's  Hospital  at 
Wyke,  Bome  3^  miles  from  Weymouth,  it  is  not  often  used  for 
conveyance  of  patients  from  the  borough,  for  the  reason  that  a 
harnessed  horse  and  a  coachman  have  to  be  sent  to  Wyke  for  it 
{see  No.  3  of  Addendum  C  (1) ).  Instead,  a  private  covered  wag- 
gonette, kept  along  with  other  vehicles  at  an  hotel  in  Weymouth, 
is  employed  for  the  purpose,  the  proprietor  being  under  contract 
with  the  Corporation  to  convey  patients  there  at  Is.  the  journey. 
But  the  proprietor  charges  lOs.  for  persons  who  can  apparently 
afford  to  pay,  and  does  not  scruple  to  press  for  payment,  as  in 
this  instance.  This  so-called  ambulance  is  supposed  to  be  dis- 
infected after  each  journey  by  the  Inspector  of  Nuisances ;  but  I 
am  doubtful  if  this  always  takes  place.  Better  class  people  and 
even  medical  men  have  been  known  to  send  for  this  vehicle 
directly,  without  seeking  the  intervention  of  the  Medical  Officer 
of  Health,  and  even  sometimes  before  he  has  had  the  case  notified 
to  him.  Further,  no  nurse  accompanies  the  patients,  whose  friends 
are  allowed  to  go  with  them.  Indeed,  the  whole  of  the  ambulance 
arrangemen  ts  are  highly  unsatisfactory  and  irregular. 
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Althongh  the  Medical  Officer  of  Health  has  actually  obtained 
magistrates'  orders  in  only  two  cases,  such  has  been  his  desire  to 
get  patients  into  hospital  that  he  has  made  free  use  of  threats  to 
obtain  them,  even  at  houses  with  ample  means  of  isolation  ;  and 
where  such  threats  have  baen  unavailing,  or  as  an  alternative 
method,  he  has  insisted  in  several  cases  upon  the  dismissal  of 
domestic  servants.  This  procedure  he  attempted  to  justify  on  the 
ground  that  such  servants  might  get  scarlatina  if  they  remained 
in  the  house  ;  but  he  apparently  failed  to  consider  the  possibility 
that  such  servants  might  be  incubating  the  disease  when  thus 
compulsorily  sent  to  their  homes.  His  action  as  regards  dismissal 
of  servants  entailed  considerable  hardship  and  inconvenience  on 
certain  families  where  it  was  carried  out.  Some  heads  of  house- 
holds thus  treated  were  seemingly  made  to  understand  that  the 
Medical  Officer  of  Health  had  the  legal  power  to  do  this,  and  the 
provisions  of  tlie  local  Act  were  understood  by  some  persons  to 
give, legal  sanction  to  this  unusual  course  of  action. 

An  instance  was  also  reported  to  me  where  the  Medical  Offioer 
of  Health  is  stated  to  have  forbidden  a  laundress,  in  whose  family 
there  had  been  scarlatinal  illness,  to  follow  her  occupation  for 
five  weeks.  The  Medical  Officer  of  Health  asserted  that  he  had 
"quarantined"  this  laundress  for  only  ten  days.  But,  in  any 
case,  he  does  not  seem  to  have  had  any  legal  power  to  act  thuj 
under  either  the  general  law  or  the  Local  Act :  nor  would  it 
appear  to  have  been  necessary  if  the  usual  measures  had  been 
properly  carried  out. 

In  seeming  contradiction  of  his  views  as  to  the  futility  of 
domestic  isolation  of  infectious  sickness,  the  Medical  Officer  of 
Health  permitted  and  even  approved  of  a  proceeding  which  led 
to  much  bitter  feeling  locally,  and  was  made  the  subject  of  formal 
complaint  to  the  Board.  Ttiis  was  the  use  of  a  private  house,  in 
which  scarlatina  had  broken  out,  for  isolation  of  members  of 
three  other  families,  who  were  also  suffering  from  the  disease. 
Altogether  this  house  was  used  for  isolation  purposes  for  three 
months,  eight  cases  being  treated  there,  of  which  five  were 
isolated  at  one  and  the  same  time.  Although  certain  neighbours 
objected  very  strongly  to  this  quasi -hospital  in  their  vicinity,  apd 
even  threatened  to  apply  to  the  High  Court  for  an  injunction,  no 
particular  harm  appears  to  have  been  done  by  it.  It  was  a  large 
and  roomy  detached  house,  and  two  good-sized  bedrooms  were 
used  for  the  patients,  with  an  attached  sitting-room.  There  was 
surmise  as  to  subsequent  infection  in  one  of  the  families,  members 
of  which  were  isolated  there,  by  means  of  letters  passing  between 
this  family  and  the  hospital-house.  But  the  evidence  was  not 
conclusive.  In  any  case,  the  Medical  Officer  of  Health  had  no 
objection  to  the  domestic  isolation  of  these  eight  cases,  in  a 
somewhat  unusual  way. 

It  now  remains  to  speak  of  the  hospital  in  which  116  cases  of 
scarlatina  were  isolated,  and  to  deal  with  certain  charges  of  mal- 
administration in  regard  of  it.  It  was  built  in  1880,  by  means  of 
a  loan  sanctioned  by  the  Boaid,  by  the  Weymouth  Port  Sanitary 
Authority,  to  which  Weymouth  Borough  contributes  seven 
members,    Weymouth    Rural   District    Council,   two   members, 
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t^orttand  Urban  District  Council,  four  members,  and  Wareham  Ap».a,No  iL 
and  Purbeck  Rural  District  Council,  one  member.  Weymouth  on  scariatim 
Borough  hap,  therefore,  a  preponderating  influence  on  the  Board,  andcm Se***^ 
and  the  chairman  is  an  alderman  of  that  borough.  The  hospital  General  sani- 
is  pleasantly  situated  in  Wyke  village,  some  3|  miles  from  JSJcS'an?' 
Weymouth,  on  rising  ground  close  to  and  overlooking  Portland  ^*5?*"*";  ^j^^ 
Roads.  Its  position  is  well  adapted  for  port  isolation  purposes.  Borough; by 
It  consists  of  (1)  two  pavilions,  each  containing  two  well-venti-  ©'.  Sweeting. 
lated  wards,  separated  by  a  nurse^s  room,  and  having  at  each  end 
projections,  comprising  closet  (with  pails)  and  slop  sink,  cut  off 
from  the  ward  by  cross- ventilated  lobbies;  (2)  an  observation 
ward  ;  (3)  laundry  and  disinfecting  chamber  ;  (4)  mortuary  and 
ambulance  shed  ;  (5)  administrative  block.  Dry  earth  and  ashes 
are  supposed  to  be  added  to  the  contents  of  the  closet  pails  before 
burial  of  the  contents  in  the  hospital  garden.  Water  is  laid  on 
from  the  Weymouth  Waterworks  Company.  Each  ward  is  34  ft. 
by  23  ft.  by  13  ft.,  and  should  not  therefore  be  used  for  more  than 
six  fever  patients.  The  observation  ward  is  13  ft.  by  13  ft.  by 
13  ft.,  and,  therefore,  suitable  for  one  patient ;  so  that  the  hospital 
provides  accommodation  for  25  patients.  The  laundry  is  small 
and  incomplete  ;  it  has  no  ironing  or  drying  room.  The  dis- 
infector  is  Dr.  Scott's  hot-air  stove,  which  is  said  to  attain  a  heat 
of  230  degrees  Fahrenheit :  I  heard  complaints  of  its  scorching 
clothing.  The  mortuary  has  one  slab  and  a  post-mortem  table. 
The  ambulance  shed  contains  a  covered  van,  which  is  seldom 
used.  The  adminifstrative  block  has  three  bedrooms,  a  kitchen,  two 
sitting-rooms,  and  an  office.  With  the  exception  of  the  incomplete 
laundi-y,  the  antiquated  disinfect  or,  and  the  doubtfully  adequate 
administrative  block,  this  hospital  cannot  be  regarded  as  wholly 
unsatisfactory  for  the  purposes  for  which  it  was  intended,  viz.,  a 
port  hospital.  Its  25  beds  would  be  ample  to  satisfy  the  require- 
ments, under  ordinary  circumstances,  of  the  Port  Sanitary  District. 
But  it  was  subjected  to  serious  and  severe  strain  during  the 
epidemic  of  scarlet  fever  in  Weymouth  Borough,  and  there  is 
hardly  any  wonder  that  its  administration  was  thus  laid  open  to 
serious  comment.  I  would  here  mention  that  it  was  owing  to  the 
hospital  lying,  as  it  were,  idle  for  so  long  a  period  that,  some  four 
years  a^o,  the  idea  struck  the  Weymouth  Corporation  that  they 
might  as  well  use  the  port  hospital  for  the  borough  infectious 
cases.  This  has  been  done  by  arrangement  with  the  Port 
Authority  from  time  to  time,  a  few  cases  being  sent  in  every 
year,  but  never  to  the  extent  practised  during  1900-1901.  The 
following  have  been  the  scarlet  fever  monthly  admissions  from 
the  borough  during  1900  and  1901  -.—February,  1900, 5  ;  March,  5  ; 
July,  3  ;  August,  3  ;  October,  13 ;  November,  13 ;  December,  43. 
January,  1901,  16  ;  February,  11 ;  March  (to  7th),  4.  Total,  116. 
During  the  same  period  23  cases  of  scarlet  fever  were  admitted  to 
this  Hospital  from  the  Weymouth  Rural  District  and  six  from  the 
Portland  Urban  District.  Meanwhile  seven  patients  have  been 
admitted  from  shipboard,  all  of  them  suffering  from  enterio 
fever. 

I  und<irstand  that  the  greatest  pressure  upon  the  hospital  was 
between  December  21st  and  31st,  1900,  when  in  ten  days  30 
patients  were  admitted,  no  less  than  nine  in  one  day.  The 
maximum  number  of  patients  in  the  hospital  at  one  time  was  72. 
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l3r.  Simpson,  of  Weymonth,  the  Medical  Officer  of  Health  to 
the  Port  Sanitary  Authority,  is  medical  officer  of  the  hospital. 
The  resident  caretaker  is  a  former  sick-bay  steward  of  the  Royal 
Navy  ;  he  acts  as  cook,  and  occasionally  as  male  nurse.  His  wife, 
who  has  had  some  experience  in  fever  nursing,  acts  as  matron 
and  head  nurse.  They  receive  £45  a  year  between  them,  with 
furnished  apartments.  In  addition,  the  husband  receives  certain 
fees  as  '^  messenger  "  at  l8.  a  week,  which  is  charged  to  patients 
and  recovered  by  the  local  authorities.  The  wife  is  paid  7s,  a 
week  per  head  for  nursing,  which  is  charged  and  recovered  in  the 
same  manner ;  but  out  of  this  she  has  to  provide  the  nurses.  It 
is  not  surprising,  therefore,  to  learn  that  there  is  only  one  trained 
nurse  at  the  hospital :  the  rest  are  amateur  '^  helpers,*'  obtained 
from  outside  by  the  matron  fr(»m  time  to  time.  There  was  only 
one  such  at  my  visit,  but  there  were  stated  to  have  been  four  during 
the  height  of  the  epidemic  at  the  end  of  1900.  The  other  staff 
includes  two  laundrymaids,  two  domestic  servants,  and  a  gardener. 
Of  these,  one  laundry  maid  and  the  gardener  live  outside  and  come 
to  and  from  the  hospital. 

The  principal  allegations  against  the  administration  of  the 
hospital  may  be  thus  summarised  : — 

(1.)  That  it  was  greatly  overcrowded  during  the  epidemic. 

(2.)  That  some  patients  had  to  share  beds  with  others. 

(3.)  That  it  was  under-nursed  and  under-staffed  generally. 

(4.)  That  some  patients  were  required  to  empty  bed-pans 
and  slops  and  do  menial  work  in  the  wards. 

(5.)  That  the  food  was  bad  and  insufficient. 

(6.)  That  the  bed  linen  was  infrequently  changed,  and  that 
a  sufficiency  of  towels  was  not  provided. 

(7.)  That  some  patients  were  discharged  with  vermin  in 
their  heads,  and  others  with  ringworm. 

(8.)  That  some  were  discharged  from  the  hospital  whilst 
still  peeling. 

(9.)  That  no  earth  or  ashes  were  placed  in  the  closet  pails, 
which  were  often  full  to  overflowing. 

I  investigated  these  charges  carefully,  and  the  result  was  as 
follows,  taking  them  seriatim  : — 

(1)  and  (2.)  These  were  fully  proved.  Not  only  were  there 
72  patients  at  one  time  in  this  hospital  intended  for 
25  persons,  but  I  heard  of  21  patients  in  one  of  the 
wards  (intended  for  six  beds)  occupying  12  beds. 
Even  at  my  visit  on  February  2()th,  two  of  these 
wards  contained  respectively  9  and  13  patients.  And  I 
understood  that  the  nurses'  rooms  had  even  been  used 
for  the  reception  of  patients,  and  three  patients  at  a 
time  placed  in  the  small  observation  ward  intended 
for  one  person. 

(3.)  Must  be  regarded  as  proved.  Even  when  there  were 
72  patients  in  the  hospital  there  were  only  six  nurses 
employed,  four  of  whom  were  altogether  untrained. 


1^7 

The  caretaker  was  obliged  to  Bleep  in  one  of  the  App.  A^o.  tL 
male  wards,  and  the  trained  nurse  in  the  other,  on  scarlatina 
(Indeed,  there  are  no  night  nurses,  and  the  trained  Jnd^on  th?**^ 
nurse,  a  young  woman  of  about  25,  was,  at  my  visit,  g®°«'*^  sani- 
still  sleeping  at  night  in  the  male  ward.)  The  other  gtc^oen^?* 
staff,  too,  were  quite  inadequate  in  number,  and  some  ^^00*01  the 
of  them  were  non-resident.  Bomugh ;  by 


(4.)  Was  proved.  Some  of  the  children  of  better  class 
people  resented  being  made  to  do  these  things. 

(5.)  Was  not  proved,  though  I  think  the  dietary  might  be 
made  a  little  less  monotonous. 

(6.)  Was  not  proved. 

(7.)  Only  two  were  known  to  have  ringworm.  There  was 
some  conflict  of  evidence  as  to  vermin,  and  their 
presence  on  patients  was  strenuously  denied  by  the 
matron  and  by  the  medical  officer.  I  think  there 
were  certainly  two  fully  proved  instances  of  children 
discharged  with  verminous  heads. 

(8.)  Was  proved.  I  heard  of  four  well-marked  instances  of 
this.    (See  later  as  to  "  Return  cases.") 

(9.)  Must  be  accepted  as  established.  In  the  stress  of  the 
epidemic  earth  or  ashes  were  evidently  forgotten. 

The  nett  result  of  my  investigations  into  these  charges  was 
therefore  adverse  to  the  administration  of  the  hospital,  which  is 
shown  to  have  entirely  broken  down  during  the  epidemic  in 
many  important  particulars,  especially  as  to  overcrowding,  under- 
staffing,  improper  mode  of  excrement  disposal,  and  premslture 
discharge  of  patients.  As  to  this,  I  found  that  many  patients  had 
been  discharged  under  six  weeks,  several  at  four  weeks,  and  that 
"return  cases"  had  been  not  uncommon.  Thus  I  came  across 
several  well-marked  and  unmistakeable  instances  of  multiple 
attacks  in  families,  where  the  secondary  attacks  occurred  a  few 
days,  in  no  case  more  than  a  week,  after  the  return  of  one  or 
more  of  their  members  from  the  port  hospital.  Some  of  these 
had  come  back  with  peeling  heels,  others  with  nasal  discharges. 
There  is,  indeed,  no  proper  method  of  discharge  from  the  hospital, 
the  only  bath-rooms  being  under  the  same  roof  as  the  wards  and 
quite  close  to  them. 

Other,  perhaps  minor,  criticisms  of  the  administration  are  the 
uncontrolled  visiting,  and  permitting  mothers  and  nurses  to 
accompany  patients  and  remain  with  them.  As  to  the  former, 
visiting  is  not  restricted  to  the  friends  of  those  dangerously  ill ; 
the  friends  of  any  patients  are  allowed  to  stand  on  a  chair  outside 
the  ward  and  converse  with  them  through  the  window.  As  to  the 
latter,  the  result  was  in  some  cases  as  might  have  been  anticipated, 
viz.,  that  these  persons  caught  the  disease  in  the  hospital. 

There  has  been  a  disposition  on  the  part  of  the  Port  Sanitary 
Authority  (through  their  clerk,  who  is  also  the  Town  Clerk  of 
Weymouth)  to  throw  the  blame  for  this  mal-administration  (much 
of  which  cannot  be  denied  by  them)  upon  their  medical  officer, 
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kfp.  A.  i^o.  u.  br.  Simpson,  but  they  cannot  thus  divest  themselves  of  respon- 
sibility, the  hospital  being  theirs  and  Dr.  Simpson  their  officer. 
This  is  shown  by  his  periodical  reports  to  them  on  different 
matters  of  administration.  As  evidence  of  the  little  active  interest 
in  the  hospital  taken  by  the  Port  Sanitary  Authority,  they  meet 
only  quarterly,  and  have  never  taken  any  steps  to  stop  the  over- 
crowding which  they  must  have  known  to  have  existed.  Having 
agreed  with  the  Weymouth  Corporation  to  receive  their  cases,  they 
cannot  now  disclaim  responsibility  for  the  treatment  of  the  town 
patients  in  the  hospital. 

As  to  the  financial  arrangements,  the  Port  Authority  make  a 
fixed  establishment  charge  of  10.*?.  6d,  a  week  for  each  patient, 
5«.  for  disinfecting  apparatus,  and  28,  6d.  for  disinfectants.  {See 
copy  of  agreement.  Addendum  C  (2),  which  the  Corporation  instructs 
the  Medical  Officer  of  Health  to  get  signed  in  every  case.)  The 
caretaker  and  matron  get  paid  at  the  rates  already  mentioned,  and 
the  medical  officer  of  the  hospital  receives  an  uniform  fee  of 
£3  3«.  per  patient.  Food  is  charged  for  in  separate  items  by  the 
various  tradesmen  according  to  the  orders  sent  to  them  by  the 
caretaker.  Orders  are  apparently  sent  to  each  tradesman  each  day 
for  each  patient,  a  cumbrous  and  laborious  proceeding  which,  if 
unregulated,  might  lead  to  waste  and  even  dishonesty.  These 
tradesmen's  bills  have  apparently  been  paid  by  the  Port  Sanitary 
Authority  without  demur  or  inquiry.  Dr.  Simpson  has  under 
consideration  the  introduction  of  a  proper  dietary  scale  and 
system  of  accounts  for  provisions.  I  may  here  say  that  I  am 
satisfied  thit  Dr.  Simpson  spent  much  time  at  the  hospital, 
and  displayed  great  skill  and  kindness  in  the  treatment  of  the 
patients.  He  lives  at  Weymouth  and  visits  the  hospital  every 
day.    His  home  is  also  connected  with  it  by  telephone. 

The  accounts  when  made  out  are  paid  by  the  local  authority, 
who  in  some  cases  recover  from  the  patients.  They  range  from 
£10  to  £14  for  each  patient,  averaging  about  £12.  From  a  return 
made  for  me  by  the  Weymouth  Borough  accountant,  I  find  that 
for  97  patients  treated  at  this  hospital  during  the  32  weeks  ended 
March  18th,  1901,  £1,085  has  been  paid  by  the  Corporation  to  the 
Port  Sanitary  Authority  and  not  more  than  £45  recovered  from 
patients'  friends.  Owing,  indeed,  in  no  small  measure  to  the 
widespread  complaints  against  the  hospital,  many  parents  and 
guardians,  altliough  they  signed  the  agreement  previously  men- 
tioned, have  refused  to  pay,  and  it  is  doubtful  whether  the  Corpo- 
ration will  see  fit  to  sue  him,  in  spite  of  the  signed  agreements. 
Many  persons  told  me,  however,  that  they  had  no  idea  the  bills 
would  come  to  so  much ;  that  they  understood  from  the  Medical 
Officer  of  Health  that  they  were  to  pay  only  10s.  Gd.  a  week. 
Complaints  like  these  illustrate  the  divided  jurisdiction  in 
hospital  matters  between  Dr.  Simpson  and  the  Medical  Officer  of 
Health.  It  is  probable,  therefore,  that  considerably  over  £1,000 
will  remain  as  a  liability  of  the  Corporation  for  the  maintenance 
of  these  patients.  When  to  this  is  added  the  yearly  contribution 
of  the  Corporation  to  the  Port  Sanitary  Authority  of  some  £350, 
the  question  arises  whether  it  would  not  be  cheaper  as  well  as 
wiser  for  Weymouth  Borough  to  have  its  own  municipal  hospital, 
controlled  by  its  own  members  and  staffed  by  its  own  officers. 


t*Pom  another  point  of  view,  too,  the   Port  Sanitary  Authority  App.A,Ko.ii. 

might  consider  what  would  have  hrppened  if  plague,  cholera,  or  on  Scarlatina 

yellow  fever  bad  appeared  in  their  district  at  a  time  when  their  Jndon uie**^ 

hospital  was  full  of  scarlatina  cases  from  Weymouth  Borough.  Oeneroi  Sani- 

stances  and 
Adminis- 
^  .  tratlon  of  the 

Sanitary  Administration.  Borough ;  by 

Dr.  Sweeting. 

The  Weymouth  Corporation  consists  of  32  members,  who  meet 
every  month.  Sanitary  matters  are  dealt  with  by  the  "  Street 
Committee,"  which  meets  every  fortnight. 

Parts  2  and  3  of  the  Public  Health  Acts  Amendment  Act  of 
1890  were  adopted  on  May  13th,  1891.  The  Infectious  Diseases 
(Prevention)  Act  of  1890  has  not  been  adopted.  The  Local 
Improvement  Act  of  1887  has  already  been  referred  to,  and 
section  57  quoted  in  full.  There  are  also  other  important 
sections.  Thus,  section  56  extends  the  provisions  of  section  132 
of  the  Public  Health  Act,  1875,  to  masters  and  mistresses  of 
domestic  servants.  During  the  epidemic  of  scarlet  fever  I  heard 
that  several  masters  had  resented  being  called  upon  to  pay  for 
their  servants^  maintenance  in  hospital.  This  section  is,  however, 
not  often  enforced.  Again,  section  58  enables  temporary  accom- 
modation to  be  provided  during  the  disinfection  of  dwellings. 
But  this  section  has  been  a  dead  letter.  No  "shelters"  have 
been  provided,  and  families  have  been  sent  to  the  workhouse 
during  disinfection  of  their  dwellings.  Section  60  obliges  cow- 
keepers  to  furnish  lists  of  customers  when  required.  Section  61 
gives  the  Medical  Officer  of  Health  power  to  inspect  dairies  and 
cowsheds  beyond  the  borough  limits  by  Justice's  order.  By 
section  62  persons  engaged  in  washing  or  mangling  clothes  are  to 
furnish  lists  of  the  owners  of  clothes  in  certain  cases.  The  want 
of  action  taken  under  ihe  Housing  of  the  Working  Classes  Act  of 
1890  has  already  been  referred  to  under  "  Dwellings." 

Regulations  under  the  Dairies,  Cowsheds,  and  Milkshops  Order 
of  1885  were  approved  on  July  13th,  1899.  Their  non-enforce- 
ment has  already  been  referred  to. 

There  are  no  bye-laws  relating  to  nuisances.  Bye-laws  with 
respect  to  new  streets  and  buildings  were  confirmed  by  the  Local 
Government  Board  on  December  22nd,  1897.  The  partial  success 
which  has  attended  their  administration  has  been  already  referred 
to  under  the  heading  of  "  Dwellings."  Bye-laws  as  to  certain 
pleasure  gardens,  as  to  hackney  carriages,  and  as  to  the  sands 
were  confirmed  by  the  Board  in  1897  and  1899  respectively.  Bye- 
laws  as  to  Weymouth  Harbour  and  in  pursuance  of  the  Petroleum 
Acts,  1871  and  1879,  were  confirmed  by  the  Board  of  Trade  in 
1887  and  1895  respectively. 

The  Toien  Clerk  is  Sir  R.  N.  Howard,  J.P.,  formerly  Mayor  of 
the  borough.  He  is  also  clerk  to  the  Weymouth  Port  Sanitary 
Authority.     He  receives  £600  a  year  as  Town  Clerk. 

The  Surveyor  is  Mr.  W.  Barlow  Morgan,  A.M.I.C.E.,  who 
receives  £400  a  year  and  has  an  assistant  under  him  at  a  salary 
of  £250  a  year.    Mr.   Morgan  has  other  duties,  in  connection 
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with  tke  engineering  supervision  of  the  harbour,  fiat  ke  kte 
done  some  good  work  in  Weymouth  in  sanitary  affairs,  not  only 
during  the  various  sewerage  improvements  that  have  been  carried 
out  at  Weymouth,  but  has  made  several  special  reports  to  the 
Corporation,  e.g,^  on  insanitary  property  and  the  condition  of  the 
"  backwater." 

The  Inspector  of  Nuisances  is  Mr.  J.  Keeley,  who  was,  I  under- 
stand, formerly  a  blacksmith,  and  has  not  received  any  special 
sanitary  training  nor  obtained  any  certificate.  His  salary  is  £150 
a  year.  Mr.  Keeley's  work  is  unsatisfactory  in  many  respects. 
Thus  (1)  he  does  not  keep  an  official  register  of  dairies,  cowsheds, 
and  milkshops,  or  of  slaughterhouses ;  (2)  he  does  not  keep  any 
journal ;  (3)  a  book  of  somewhat  antiquated  form  called  "  Register 
of  Complaints "  has  not  been  kept  since  August,  1900,  and  the 
references  to  the  journal  in  this  book  are  of  coarse  not  noted ; 
(4)  a  similar  book,  entitled  **  Presentment  Book  of  Complaints," 
has  not  been  kept  since  August,  1900  ;  (5)  there  is  no  book 
recording  the  number  and  nature  of  the  nuisance  abatement 
notices ;  some  copies,  however,  of  such  notices  have  been  kept, 
18  of  which  appear  to  have  been  served  in  1898,  21  in  1899,  and 
20  in  1900.  Of  the  last  only  four  referred  to  general  nuisances, 
the  remainder  being  repairing  orders  under  the  Housing  of  the 
Working  Classes  Act,  1890.  No  notices  have  been  served  since 
July,  1900. 

Mr.  Keeley  appears  to  attend  the  meetings  of  the  Street  Com- 
mittee regularly  and  those  of  the  Town  Council  when  required. 
His  time  appears  to  be  taken  up  in  some  degree  in  doing  work  in 
the  Surveyor's  department,  e,g,y  in  serving  notices  to  drain,  under 
section  2\\  of  the  Public  Health  Act,  1875.  He  does  not  seem  to 
be  as  much  under  the  control  of  the  Medical  Officer  of  Health  as 
he  ought  to  be.  I  discovered,  during  my  inspection,  several 
instances  of  laxity  in  enforcing  compliance  with  nuisance  abate- 
ment and  other  notices  issued  by  the  Town  Clerk.  I  met  with 
one  case  where,  the  nuisance  remaining  unabated,  the  occupier 
informed  me  that  he  had  been  to  the  Town  Clerk's  office  and  had 
been  '*  excused."  This  was  denied  by  the  Town  Clerk,  but 
illustrates  the  lack  of  proper  sanitary  control. 

Mr.  Benjamin  Browningyh,B,.C.P,,  M.R.C.S.,  D.P.H.,  is  a  retired 
Staff-Surgeon  of  the  Royal  Navy,  and  receives  £100  a  year  for  his 
services  as  Medical  Officer  of  Health.  He  holds,  in  addition,  the 
posts  of  Admiralty  Surgeon  and  Agent,  District  Medical  Officer  to 
the  Weymouth  Union,  and  Medical  Officer  to  the  Post  Office.  He 
was  formerly  Medical  Officer  of  Health  to  a  metropolitan  district, 
namely,  to  the  Vestry  of  Rotherhithe.  He  does  not  attend  the 
meetings  of  the  "  Street  Committee  "  regularly,  but  only  when 
he  has  anything  to  report.  He  presenls  annual  reports  and  an 
occasional  quarterly  report.  He  has  also  made  several  special 
reports  to  his  Committee  and  the  Council  on  such  matters  as  the 
condition  of  cowsheds,  and  as  to  houses  unfit  for  habitation  and 
insanitary  dwellings  generally.  He  also  presented  a  report  on 
the  condition  of  the  "  backwater."  Some  of  these  special  reports 
have  been  distinctly  good,  and  some  of  his  annual  reports  have 
contained  useful  information. 
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Though  Mr.  Browning  has  not  kept  his  jonrnal  lately,  iior  kept    app.A,No.ij, 
up  his  register  of  notifications,  it  cannot  be  said  that  he  is  at  all   On  Scarlatina 
negligent  in  his  duties  generally,  the  failure  to  keep  the  above  Snd^on  the^*^ 
books  being  partly  due  to  pressure  of  other  duties  in  connection  QeneraJSani- 
with  the  scarlet  fever  epidemic.     Far  from  neglecting  his  duties,  stances'Sd^" 
Mr.  Bniwning  would  appear  to  have  been  at  times  over-zealous  in  ^aSonof  the 
their  prosecution,  and  to  have  shown  himself  not  so  tactful  as  he  Borough ;  hy 
might  have  been.     I  refer  especially  to  two  instances  in  which  he  ^*  s^®®**°k 
has  come  into  acute  conflict  with  a  medical  practitioner  in  the 
borough,  and,  generally,  to  his  somewhat  high-handed  measures 
with  regard  to  visiting  patients,  and  to  his  compulsory  removal  of 
scarlatinal  patients  to  hospital,  as  well  as  the  dismissal  of  domestic 
servants  from  infected  houses.     Mr.  Browning's  views  as  to  the 
futility  of  domestic  isolation  of  infectious  cases  are,  to  say  the 
least,  very  pronounced.     And  yet  he  occasionally  fails  to  act  up 
to  them,  as  in  the  case  I  have  above  described  of  the  private  house 
turned  into  a  sort  of  hospital.     Such  action  as  Mr.  Browning's, 
based,  as  it  must  be  acknowledged  to  be,  on  zeal  in  the  interests 
of  his  district,  tends  to  defeat  the  objects  of  hospital  isolation  and 
to  render  this  unpopular.     If  the  port  hospital  had  been  perfect 
in  its  equipment  and  model  in  its  administration,  his  action  would 
still  have  been  open  to  criticism.     But  the  hardship  of  compelling 
people  to  send  their  children  to  such  a  badly-administered  place 
was  distinctly  great  and  notorious.     I  fear  that  it  will  be  a  long 
while  before  the  educated  classes  of  Weymouth  will  recover  their 
faith  in  hospital  isolation,  and  hence  the  task  of  establishing  a 
municipal  hospital  for  Weymouth  may  be  more  difficult  in  the 
future. 

Iligh-handed  dealing  with*  infectious  diseases  tends  to  defeat 
good  sanitary  administration  in  two  v/ays — (1)  by  concealment  of 
cases  both  by  heads  of  households  and  medical  men  ;  and  (2)  by 
delay  in  promptitude  of  notification  by  the  latter.  Both  of  these 
happened  during  the  epidemic,  and  Mr.  Browning  complained  to 
me  of  (2).  Indeed,  some  cases  of  scarlatina  were  not  notified  for 
a  week  after  diagnosis,  and  secondary  cas^s  in  families  were 
often  not  notified  at  all.  Further,  many  notifications  were  made 
verbally,  or  on  forms  not  official,  and  others,  being  sent  to  the 
Town  Clerk's  office,  did  not  reach  the  Medical  Officer  of  Health 
for  a  couple  of  days.  In  one  case,  Sunday  having  intervened,  the 
patient  was  dead  when  the  Medical  Officer  of  Health  recei\ed  the 
notification.  Again,  some  few  so-called  "private  cases" — t.e., 
cases  in  which  the  private  medical  man  treating  his  own  patient 
in  the  hospital  makes  his  own  arrangement  as  to  charges  for 
medical  attendance  in  lieu  of  the  charges  made  by  the  Port 
Sanitary  Authority — were  actually  removed  to  hospital  before  the 
Medical  Officer  of  Health  received  the  notifications  or  knew 
anything  about  the  cases.  This  want  of  co-operation  between  the 
Medical  Officer  of  Health  and  private  practitioners  in  regard  to 
the  removal  of  such  cases  is  to  be  deplored. 

Generally,  it  may  be  said  that  Mr.  Browning's  methods  have 
not  lent  themselves  to  the  cordial  co-operation  which  should 
obtain  between  a  Medical  Officer  of  Health  and  the  medical  men 
of  an  important  borough  like  Weymouth.  And  it  is  open  to 
question  whether,  in  view  of    the  large  numbers  of  families 
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suffering  plurality  of  attack  during  the  epidemic,  the  stringent 
removal  of  patients  to  hospital  was,  in  the  circumstances  of 
Weymouth,  of  as  much  value  after  all  as  the  Medical  Officer  of 
Health  expected  it  to  be. 

As  a  collateral  issue,  this  fact  of  undue  number  of  families 
suffering  plurality  of  attacks  raises  question  as  to  the  efficacy  of 
the  fumigation  and  disinfection  employed.  Bearing  in  mind  the 
Inspector  of  Nuisances'  unsatisfactory  work  in  other  ways,  his 
frequent  deputing  of  this  work  to  subordinates,  which  was 
reported  to  me,  and  the  little  control  of  him  by  Mr.  Browning, 
this  matter  requires  close  watching  in  future.  One  or  two  people 
incidentally  remarked  to  me  that  the  fumigation  appeared  to  be 
performed  in  a  very  perfunctory  fashion.  And  it  must  be  remem- 
bered that  there  is  no  proper  separation  of  infected  and  disinfected 
clothing  at  the  Corporation  yard.  Again,  no  proper  disinfection 
appears  to  have  been  carried  out  in  some  few  houses  whence  there 
had  been  no  notification,  and  from  which  "  private  cases  "  had 
been  removed.  It  is  difficult  to  decide  whether  or  not  the  Town 
Council  were  fully  aware  of  their  Medical  Officer  of  Health's 
action  with  regard  to  hospital  isolation  of  scarlatina,  which  I  have 
above  described.  The  Medical  Officer  of  Health  certainly  had 
definite  instructions  to  obtain  the  signature  of  parents  or  guardians 
to  the  agreements  to  pay  for  hospital  maintenance.  And  these 
instructions  I  have  seen.  P7nmd  facie,  this  would  look  as  if  the 
Town  Council  were  aware  of  what  was  going  on.  But  I  am  not 
satisfied  that,  as  a  body,  they  had  any  information  of  the  large 
scale  on  which  hospital  isolation  was  being  carried  out,  or  of  the 
methods  whereby  such  isolation  was  being  secured.  It  is  possible 
that,  though  meeting  every  quarter,  those  members  of  the  Town 
Council  who  were  also  members  of  the  Port  Sanitary  Authority 
did  as  matter  of  fact  know  something  of  the  large  numbers  of 
admissions  to  the  hospital ;  but  that  of  the  threats  of  magistrates' 
orders  or  of  the  alternative  of  dismissing  domeatic  servants  they 
had  no  knowledge. 

The  results  of  this  divided  responsibility  qua  hospital  between 
the  Town  Council  and  the  Port  Sanitary  Authority  suffice  to 
illustrate  the  need  for  a  proper  municipal  hospital,  directly  under 
the  control  of  the  Corporation. 

As  the  result  of  my  recent  inspeotion  of  the  borough,  I  would 
emphasise  the  need  for  the  following  : — 

(a)  Greater  attention  to  the  condition  of  the  many  insani- 
tary courts,  and  the  more  vigorous  dealing  with  them 
under  the  Housing  of  the  Working  Classes  Act  of 
1890. 

(Jj)  More  rigid  enforcement  of  the  building  bye-laws. 

(6-)  Consideration  by  the  Town  Council  and  their  officers 
of  the  questions  of  flushing  and  ventilation  of  the 
sewers. 

(d)  More  extended  provision  of  water  to  closets. 

(e)  Undertaking  of  scavenging  by  the  Corporation  and  the 

provision  of  a  destructor. 


173 


(/)  SubmisBioQ  of  new  series  of  bye-laws  for  (1)  nuisances, 
(2)  slaughter-houses,  (3)  common  lodging-houses, 
{ji)  ott'ensive  trades,  for  confirmation  by  the  Board. 

(g)  Better  enforcement  of  the  existing  regalations  under 
the  Dairies,  Cowsheds,  and  Milkshops  Order  of 
1885. 

The  work  of  the  Inspector  of  Nuisances  requires  to  be  consider- 
ably improved.  He  should  be  under  the  control  of  the  Medical 
Officer  of  Health,  and  should  be  obliged  to  keep  his  books  properly. 
Failing  compliance  with  the  provisions  of  the  Board's  order  by 
this  officer,  the  question  of  obtaining  the  services  of  a  duly  certifi- 
cated and  trained  inspector  should  be  seriously  considered. 
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ADDENDUM  A. 


Western  Coanties  Laboratory, 

Bristol,  November  13th,  1899. 
Qentlembn, 

I  HAVB  now  completed  the  chemical  and  bacteriosoopio  examination  of 
Bamples  of  Weymouth  water  received  from  yonr  manager  on  the  Slst  alt.  The 
samples  were  nnexcoptionable  as  regards  appsarance,  and  yielded  the  following 
highly  satisfactory  results  : — 

Chemical  Analynt^^esults  in  graiju  per  gallon. 

Saline  ammonia       ...        ... 

Albuminoid  ammonia 

Nitrogen  as  nitrates  

A  iTTlueB  •••  •••  a*.  ...  •■•  ... 

Chlorine  as  chlorides         

Oxygen  absorbed  in  four  hours  at  80°  F. 

Totid  dissolved  solids         

Temporary  hardness  

Permanent  hardness  

Total  hardness        

Poisonous  metals    ...        ...        ...        ... 


•  •  • 

•0004 

•  •• 

•0009 

•  ■• 

-24 

•  •• 

Absent 

•  ■  • 

1-70 

•  •• 

•015 

•  •• 

20-0 

•  •• 

11-2° 

•  •• 

4-6° 

•  ■  • 

15-r 

•  ■• 

Absent. 

Baoterioicopic  ExaminatUni, 

The  number  of  colonies  cultivable  in  nutrient  jelly  was  20  per  cubic  cent  No 
germs  of  disease  or  microbe  organisms  indicative  of  sewage  pollution  were  dis- 
coverable by  appropriate  methods. 

These  results  are  in  every  respect  completely  satisfaotory,  and  placs  the 
Weymouth  water  amongst  those  of  the  highest  degree  of  organic  purity. 

I  am,  Grentlemen, 

Your  obedient  Servant, 

F.  Wallis  Stoodart. 
The  Board  of  Directors, 

Weymouth  Water  Company. 
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ADDENDUM  B. 


(fl.)  Form  of  Notice  to  be  given  by  the  Medical  Officer  of  Health. 
TO  THE  Medical  Man  in  charge  of  a  case  of  infectious  illness. 


BOROUGH  OF  WEYMOUTH  AND  MELCOMBE  REGIS. 

Whereas  I  have  been  notified  that  A.  B.  *  residing  at  , 

in  the  Borough  of  Weymouth  and  Melcombe  Rej^is,  is  suffering  from  a  dangerous 
infectious  disorder,  namely : 

Take  notice  that  I  intend  on  the  day  of  19        , 

at        o*clock  in  the  noon,  to  visifc  8uch  house  to  apoertain  whether  Ruch 

person  has  proper  lodging  or  accommodation,  or  is  lodging  in  a  room  occupied 
by  more  than  one  family. 

I  shall  be  pleased  to  meet  you  at  the  said  house  at  the  hour  named. 


(Signed) 


Medical  Officer  of  Health, 


(ft.)  Notice  to  be  served  by  Medical  Officer  of  Health  on  thb 
parent,  or  person  in  charge  of  the  patient. 


BOROUGH  OF  WEYMOUTH  AND  MELCOMBE  REGIS. 

*8tate  whether       WHEREAS  I  have  been  notified  that  A.  B.  ,*  residing  at  , 

child,  relation,    in  the  Borough  of  Weymouth  and  Melcombe  Regis,  is  suflfering  from  a  danjrerous 

Wlt^SS?''  »*•««<"»  di^'der,  namely  : 

may  be.  Take  NOTICE  that  I  intend  on  the  day  of  19 

at  o'clock  in  the  noon,  to  visit  such  house  to  ascertain  whether  such 

person  has  proper  lodging  or  accommodation,  or  is  lodging  in  a  room  occupied  by 
more  than  one  family. 

As  witness  my  hand  this  day  of  ,  19      . 

Medical  Officer  of  Health, 


(<?.)  Notice  to  be  given  by  any  Medical  Practitioner  intending  to 
apply  for  the  removal  of  a  person  suffering  from  a  dangerous 
infectious  disorder. 


•  Patient  and 
person  in 
charge  of 
patient. 


BOROUGH  OF  WEYMOUTH  AND  MELC03IBE  REGIS. 

To*  ,  of  ,  and  to*  of 

Whereas  it  has  been  certified  by  me,  a  legally  qualified  Mediail  Practitioner, 
that  the  above-na-^:  ed  was,  on  the  instant,  suffering  from  a 

dangerous  infectious  disorder,  namely  :  ,  and  was  without 

proper  lodging  or  accammodation,  or  lodged  in  a  room  occupied  by  more  than 
one  family. 
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Take  notiob  that  application  will  be  made  to  a  Jus  bice  of  the  Peaoe,  on 
the  day  of  19     ,  at  o'clock  in  the  noon, 

at  ,t  for  an  order  to  remove  the  said  to  the  Port 

Sanitary  Hospital,  the  same  beings  a  saibable  hospital  or  place  for  the  reception 
of  the  sick  provided  within  a  convenient  diatinoe  of  the  Borough  of  Weymouth 
and  Melcombe  Regis. 

If  you  desire  to  attend  yourself,  or  by  your  solicitor,  or  t3  bring  medical 
or  other  evidence  on  the  hearing  of  this  applioition,  yon  must  so  atband  wlch 
yoor  witnesses  (if  any)  at  the  time  and  place  named. 


As  witness  my  hand  this 


day  of 


19 


(2.)  The  MagUtratet  retolve  that  no  order  should  be  made  by  any  Magistrate, 
except  in  the  case  of  great  emergency,  withoiU  such  Magistrate  being  satisfied  by 
the  oath  of  some  credible  witness  that  the  above  notices  have  been  duly  served* 
under  the  provisions  of  section  267  of  the  Public  Health  Act,  1876. 


ADDENDUM  C. 


App.  a.  No.  11 

On  Scarlatina 
at  Weymouth 
and  on  the 
Qeneral  Sani- 
tary Oiroum- 
stances  and 
Adminis- 
tration of  the 
Borough ;  by 
Dr.  Sweetinsr. 

t  This  may  be 
cheaiiildball, 
iha  lioroagh 
Magiatrates' 
OiUce,  or  such 
other  aaitvble 
plivceaamaybe 
approved  by 
tlie  B.jrouijrh 
MagiBtratee. 


•  Notices  may 
be  surved  by 
delivering  the 
same  to  or  at 
the  residenoe 
of  the  perHons 
to  whom  they 
are  respec- 
tively ad- 
dreraed.    They 
may  also  be 
served  by  post 
by  a  prepaid 
letter. 


WBTMOUTH  PORT  SANITARY  AUTHORITY. 


(1.)  Instbuotioks  fob  Patients  anxious  to  make  use  of  the  Pobt 
SAKiTAtfr  Hospital  fob  Ikfeotious  Disease. 


>» 


The  Chairman  and  Members  of  the  Weymouth  Port  Sanitary  Authority  have 
decided  that  they  are  willing  to  allow  patients  suffering  from 

Cholera,  Scarlet  Fever, 

Small-pox,        Typhtu 
Diphtheria,  or  Typhoid 

to  make  use  of  the  Weymouth  Port  Sanitary  Hospital  (provided  that  it  be  not 
already  occupied  by  cases  from  shipboard)  on  the  following  terms : — 

1. — ^The  application  for  an  order  of  admission  to  the  "  Hospital "  must  be  made 
to  the  Clerk  at  his  office,  East  Street,  Weymouth,  between  Uie  hours  of  10  a.m. 
and  6  p.m. ;  and  at  the  time  of  making  such  application  must  produce  a  statement 
in  writinisr  fully  setting  out  the  nature  of  the  disease  the  person  is  suffering  from 
whom  it  is  wished  to  bs  admitted. 

2. — ^That  an  agreement  must  be  signed  by  a  responsible  person,  undertaking  to 
indemnify  the  *' Weymouth  Port  Sanitary  Authority"  againsc  any  pecuniary 
loss,  and  to  provide  the  patient  with  all  the  necessary  medical  attendance, 
nursing,  and  provision,  both  for  the  patient  and  nurses,  and  i)ay  a  fee  not 
exceedmg  10«.  ^,  per  week  for  each  case,  for  the  use  of  the  ward  (which  shall 
not,  however,  in  any  case  of  necessity  be  set  apart  specially  for  one  patient)  and 
for  the  neoeasary  fuel  and  lights. 

3. — ^An  ambulanoe  is  attached  to  the  hospital,  and  can  be  obtained  therefrom 
for  the  use  of  the  patient,  free,  if  a  harnessed  horse  and  coachman  be  aent|  and  it 
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App.  a,  No.  11.   would  be  desirable  at  the  siame  time  to  inform  the  caretaker  thereof,  in  order  that 

On  Scarlatina      preparations  may  be  made  for  the  reception  of  the  patient. 

at  Weymouth 
and  on  the 
General  Sani- 
tary Circum- 
stances and 
Adminis- 
tration of  the 
Boroaifh ;  by 
Dr.  Sweeting, 


4. — An  additional  fee  of  7i.  6d.  will  be  charged  in  each  case  for  di^^infectants 
and  the  disinfection  of  the  wearing  apparel  of  the  patient  and  nurse,  as  also  the 
bed  and  bedding,  which  must  be  disinfected  before  the  patient  or  nurse  leaves 
the  hospital. 


By  order, 

B.  N.  Howard 


Clerk  to  the  AuthoHty, 


East  Street,  Weymonth. 


(2.)  WEYMOUTH  PORT  SANITARY  AUTHORITY. 


Weymouth,  190    . 

In  consideration  of  the  Weymouth  Port  Sanitary  Authority  allowing 
of  suffering  from  to  be  removed  to  their  Hospital, 

I  hereby  undertake  to  be  responsible  for,  and  to  pay  the  costs  of  all  necessary 
medical  attendance,  nursing,  provisions,  and  washing,  both  for  the  patient  and 
the  nurses,  and  pay  a  fee  not  exceeding  10^.  M,  per  week  for  the  use  of  the 
ward,  and  7«.  6^.  for  disinfectants,  the  disinfection  of  the  wearing  apparel,  bed 
and  bedding,  and  also  charges  for  a  messenger,  not  exceeding  lit.  a  week,  and 
should  ^he  said  patient  die  whilst  in  the  Hospital,  that  on  written  request  to  the 
Medical  Officer  to  the  said  Authority,  I  undertake  to  remove  such  body  within 
such  time  as  such  Medical  Officer  shall  appoint,  and  if  required  pay  all  funeral 
and  other  expenses  connected  with  the  burial  of  such  patient. 
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No.  12. 
Report  on  Rb-inspbction  of  the  Borough  of  Falmouth  A.pp.A,Nai2. 

and   on   recent   SANITARY   ADMINISTRATION  therein ;   by  Be-mipeotion 

Dr.  Q.  S.  Buchanan.  of  Faimouth 

with  reference 
toreeent 

The  Borough  of  Falmouth,  it  will  be  remembered,  Buffered  in  f^^^Jjgj;,^ 
the  autumn  of  1899  from  a  serious  epidemic  of  enteric  fever,  tion ;  by  Dr. 
After  local  inquiry  I  reported  to  the  Board,  in  December  of  that  Buchanan. 
year,  on  the  circumstances  associated  with  the  epidemic,  upon 
sundry  unwholesome  conditions  which  were  then  obtaining  in  the 
Borough,  and  upon  shortcomings  of  local  sanitary  administration. 
*Thi8  report  was  communicated  to  the  Town  Council,  and  on  several 
subsequent  occasions  the  Board  has  urged  that  authority  to  adopt 
prompt  measures  to  remedy  conditions  which  on  all  hands  were 
admitted  to  be  objectionable  or  dangerous  from  the  view-point  of 
public  health.  While  replies  received  from  the  Town  Council, 
and  reports  by  their  Medical  Officer  of  Health,  suggested  that 
progress  was  being  made  in  certain  directions,  the  Board  found 
that  the  information  which  they  were  able  to  obtain  in  this  way 
was  hardly  adequate,  and  accordingly  they  decided  in  September, 
1901,  that  1  should  revisit  Falmouth  in  order  to  ascertain  the 
present  position  of  a&irs  there  in  regard  of  sanitary  improvement. 
Although  1  had  completed  this  inspection  in  October,  I  have  been 
obliged,  to  my  regret,  to  postpone  reporting  in  view  of  other  and 
more  pressing  duties. 

It  will  be  convenient  to  take  in  order  the  subjects  dealt  with 
under  headings  in  my  1899  report. 

Population^  Ac, — The  population  of  the  borough  enumerated  in 
1901  was  (according  to  the  preliminary  census  returns)  11,773,  a 
figure  less  by  442  than  the  population  of  the  same  area  in  1891,  as 
estimated  from  the  census  of  that  year.  The  decrease,  however, 
is  attributable  to  the  fact  that  the  population  afloat  in  Falmouth 
Harbour  at  the  census  of  1891  was  1,168,  as  against  317  in  1901. 
The  shore  population  is  reckoned  to  have  increasd  by  409  during 
the  ten  years  in  question.  In  the  same  period  the  number  of 
inhabited  houses  has  increased  from  1,950  to  2,159.  The  assessable 
value  for  the  general  district  rate  is  now  £39,470.  The  latter 
rate  (for  the  parts  of  the  town  known  respectively  as  the  *'  Old 
Borough "  and  *'  Falmouth  Parish  ")  last  year  was  the  same  as  it 
had  b^n  in  1899,  namely,  3s.  in  the  £.  The  balance  of  outstand* 
ing  loans  in  September  last  was  £11,775,  and  sanction  to  borrow 
additional  £1,747  was  then  being  sought. 

Streets^  Dwellings^  and  House  Accommodation. — Since  1899  one 
private  street,  Belmont  Road,  has  been  put  into  good  order,  and 
has  been  taken  over  as  a  highway  by  the  Town  Council  under  the 
Private  Street  Works  Act,  1892,  but  elsewhere  no  noteworthy 
improvement  has  been  effected  in  the  conditions  of  the  roadways 
belonging  to  private  streets  in  the  borough.  The  Town  Council 
has  caused  further  lengths  of  footway  to  be  flagged  in  the  last  > 

*  See  *'  Report  on  Bnterio  Fever  in  the  Borough  of  Falmoath  " ;  Twenty -ninth 
Report  of  Local  Government  Board  Supplement,  containing  Report  of  the 
Medical  Officer  for  1899-1900,  page  181,  Jco. 
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Be-lnspeetion 
of  Falmouth 
with  reterenoe 
to  recant 
Sanitaxy 
Adminittn^ 
tion ;  by  Dr. 
Baohanan. 


App.A.No.12.  two  years,  and  has  effected  a  small  street  improvement  at  Market 
Strand.  A  few  of  the  common  yards  in  the  older  courts  and  alleys 
of  the  town  have  been  flagged  and  drained,  the  expense,  in  some 
instances,  being  shared  by  the  Town  Council  with  the  owner. 
Where  this  has  been  done  {e,g,y  at  Oliver  Court)  the  conspicuous 
improvement  which  has  resulted  should  encourage  the  Town 
Council  to  further  work  in  this  direction.  As  regards  newly 
erected  dwellings,  I  was  informed  that  care  had  lately  been  taken 
to  ensure  observance  of  the  code  of  byelaws  which  is  at  present 
in  force  in  the  borough,  and  that  more  effective  control  over  the 
construction  of  new  dwellings  was  anticipated  in  the  future,  as  a 
new  code,  based  upon  the  Board's  model,  had  just  been  transmitted 
for  the  Board's  approval.  This  series  included  byelaws  made 
under  the  Public  Health  Acts  Amendment  Act.  Of  the  numerous 
dilapidated  dwellings  in  Falmouth  one  has  been  repaired  as  a 
result  of  the  Town  Council  obtaining  a  closing  order.  About 
a  dozen  others  in  the  neighbourhood  of  Swanpool  Street,  which 
were  beyond  repair,  were  shut  up  in  1900  by  the  owner  in  con- 
sequence of  representations  by  the  Town  Council.  Attention  to 
other  houses  of  similar  character  in  certain  of  the  older  parts  of 
the  town  (houses  in  Smithwick  Hill,  Allen's  Yard,  and  at  the  back 
of  the  fish  market,  for  example)  appears  needed.  In  cases  where 
a  house  has  been  closed  and  is  judged  unfit  for  repair,  the  Town 
Council  would  find  advantage  in  securing  its  demolition  more 
speedily  than  has  hitherto  been  the  case.  Action  has  been  taken 
in  several  instances  to  obtain  provision  of  eaves-gutters  and  down- 
spouting,  and  to  secure  paving  of  yards  of  private  dwellings.  To 
this  I  propose  to  revert  when  describing  the  sanitary  survey  made 
in  connection  with  questions  of  house  drainage. 

Sewerage. — A  few  short  lengths  of  new  sewers  have  been 
provided  to  serve  recently  constructed  streets.  In  two  streets 
(Wellington  Terrace  and  Vernon  Place)  defective  portions  of  old 
sewers  have  been  renewed.  Often  in  making  new  connections  of 
a  house  drain  with  the  sewer  the  joint  or  joints  of  the  latter  which 
were  exposed  were  noticed  to  be  leaky,  and  have  been  patched  up. 
Otherwise  the  sewers  throughout  the  borough,  which  I  described 
as  generally  showing  leakage  on  account  of  the  clay  having  worked 
out  of  the  sockets  of  the  pipes,  remain  in  the  same  condition 
as  before. 

Twenty-five  tall  ventilating  shafts  have  been  erected  at  various 
parts  of  the  town  ;  most  of  these  have  been  placed  at  high  points 
at  dead  ends  of  sewers,  but  a  few  are  at  low  levels.  A  large 
number  of  downspouts  from  houses  which  formerly  were  in 
direct  connection  with,  and  acted  as  ventilators  to,  the  sewers, 
have  now  been  cut  off  at  the  foot  and  discharged  their  contents 
over  trapped  gullies. 

At  one  or  two  places  the  drainage  of  road  channels  have  been 
diverted  from  the  sewers  to  old  stone  watercourses  leading  straight 
to  the  harbour.  Three  flushing  chambers  have  been  placed  at 
high  points  on  certain  sewers.  A  water  van  for  flushing  has  also 
been  provided. 

Setvage  disposal^  at  the  date  of  my  visit,  was  being  effected 
precisely  as  in  1899.    The  Market  Strand  sewage  tank  continued 
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to  leak,  and  the  state  of  the  whole  foreshore  of  the  harbour  at    app.a.J^o.12 
low  tide  was  as  objectionable  as  ever.    It  was  satisfactory  to  find,  Be-inspeotion 
however,  that  the  necessity  of  an  adequate  scheme  of  sewage  ^^^^"feronce 
disposal  had  at  length  become  generally  recognized  in  Falmouth,  to  recent 
During  the  past  two  years  the  Town  Council   have  repeatedly  iSSSJtra- 
discussed  the  matter,  and  in  one  or  another  way  have  had  before  S°'*^^yP"'' 
them  a  very  large  number  of  schemes,  some  of  which  included 
provision  for  a  roadway  skirting  the  harbour,  and  others,  recon- 
struction of  sewers  in  the  town.    At  the  date  of  my  Visit,  with 
the  assistance  of  the  present  Town  Clerk,  Mr.  Armitage,  I  studied 
the  many  resolutibns  on  the  subject  which  the  'Jown  Council  had 
adopted  at  various  dates,  and  several  of  the  reports  and  schemes  by 
engineers  which  at  different  times  had  found  some  degree  of. 
favour.    It  is,  however,  needless  to  detail  these  matters  here,  as 
the  outcome  has  been  the  adoption  of  a  scheme  for  laying  an  iron . 
intercepting  sewer  along  the  whole  length  of  the  harbour  wall  and 
on  to  an  outfall  off  Middle  Point,  beyond  the  outer  harbour.     By 
this  scheme  the  present  sewer  along  the  main  street  of  the  town, 
which  runs  parallel  to  the  harbour  wall,  is  to  be  reconstructed. 
Otherwise  the  scheme  does  not  propose  to  deal  with  defective 
sewers  in  the  town  generally.    Application  for  sanction  to.  loan  of 
£18,280  for  this  scheme  formed  the  subject  of  enquiry  by  the 
Board's  Engineering  Inspector,  Mr.  E.  A.  S.  Fawcett,  on  November 
17, 1901.     The  Hoard  are  now  in  correspondence  with  the  Town 
Council    as  to  amendments  which  appear  desirable  in  certain 
important  matters  of  detail. 

Excrement  disposal. — Since  1899  attention  has  been  given  to 
water-closets  without  flushing  apparatus,  and  as  a  result  of  notice 
from  the  Inspector  of  Nuisances,  about  300  new  flush  tanks  have 
been  fixed.  In  several  instances  old  closet  pans  have  been  removed 
and  others  of  the  "  flush  down  "  type  substituted.  In  a  few  courts 
and  older  streets  additional  closet  accommodation  has  been  pro- 
vided. Occasionally  it  appeared  that  such  new  closets  might  have 
been  placed  in  more  convenient  positions — in  one  or  two  of  them 
{c.g.<,  in  Smithwick  Hill),  lighting  and  ventilation  were  bad. 

Hotise  drainage, — Since  1899  the  Inspectors  of  Nuisances  have 
tested  a  majority  of  the  house  drains  in  Falmouth  by  the  smoke 
test.  The  instances  in  which  house  drains  were  not  revealed  as 
leaky  by  this  test  were  very  fe^  indeed  ;  while  serious  defects, 
such  as  I  described  in  my  previous  report,  were  found  to  be  the 
rule,  not  the  exception.  At  first,  owing  to  the  alarm  created  by 
the  enteric  fever  epidemic,  many  householders  in  different  parts 
of  the  town  were  urgent  with  demands  that  their  drains  should  be 
tested.:  much  work  was  done  in  a  hurry,  often  in  an  unsatisfactory 
manner,  by  the  local  builders,  without  adequate  supervision  by 
the  Sanitary  Department.  Later,  however,  the  Sanitary  Committee 
of  the  Town  Council  arranged  a  more  satisfactory  plan  of  pro- 
cedure. Systematic  survey  of  the  town  by  the  inspectors  of 
nuisances,  street  by  street  and  house  by  house,  was  arranged. 
After  defects  in  house  drains  had  been  ascertained,  the  owner  was 
required  to  expose  them,  and  to  provide  new  drains  or  to  make 
good  defects.  Trapping  of  house  drains,  embedding  drains  in 
concrete  where  it  was  necessary  that  they  should  continue  to  pass 
beneath  dwellings,  substitution  of  satisfactory  stoneware  trap- 
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App.  A,  No/  12,  gullies  for  iron  "  dip-traps,"  disconnection  of  rainwater  pipes  and 
of  sink  waste  pipes  from  house  drains,  and  ventilation  of  soil  pipes 
were  specially  insisted  upon.  At  the  same  time  opportunity  was 
taken  to  require  concreting  or  other  improvements  in  the  yards  of 
dwellings,  structural  repairs  to  houses,  provision  of  eave-spouting 
and  down-spouting,  and  the  like.  An  "  ambulatory  committee  " 
of  the  Town  Council  did  good  work  in  this  matter,  conferring 
with  owners  on  the  spot,  and  co-operating  with  the  officials 
concerned. 

With  one  or  two  rather  conspicuous  exceptions,  owners  of  house 
property  deserve  credit  for  the  way  in  which  they  have  met  the 
often  heavy  demands  made  upon  them  in  fulfilment  of  these 
requirements.  Serious  delay  has  seldom  taken  place,  and  nearly 
all  the  work  has  been  done  without  the  necessity  of  formal  notice 
under  the  Public  Health  Acts. 

At  the  date  of  my  visit  about  two-thirds  of  the  total  number  of 
inhabited  dwellings  in  Falmouth  had  thus  been  dealt  with. 
Among  the  streets  still  to  be  visited  in  the  survey  were  several  of 
a  better  class  "  residential "  character.  In  view  of  the  defective 
house  drainage  which  I  observed  in  some  of  these  dwellings  in 
1899,  it  appears  important  that  full  attention  should  be  paid  to 
houses  of  this  class.  Here  and  there,  in  streets  and  courts  which 
were  recorded  as  having  been  "  surveyed,"  I  met  with  dwellings 
the  insanitary  condition  of  which  had  not  been  dealt  with  ;  some- 
what frequently  also  {e,g.^  houses  in  Smithwick  Hill,  New  Street, 
Raleigh  Place),  I  found  that  while  the  action  taken  in  regard  to 
house  drainage  had  been  thorough,  other  obvious  defects,  such  as 
leaky  roo&,  defective  spouting,  and  bad  paving  of  yards,  had  been 
allowed  to  remain.  Sometimes  the  particular  circumstances  of  the 
property  (for  example  where  the  owners  had  very  little  money) 
were  such  that  small  piecemeal  improvements  were  all  that  could 
be  looked  for,  but  this  excuse  could  not  be  urged  in  other  of  the 
cases  to  which  I  allude. 

In  my  former  report  I  represented  the  importance  of  the  Town 
Council  by  their  officers  maintaining  a  much  closer  watch  than 
before  over  the  quality  of  all  the  works  of  sanitary  improvement 
effected  at  their  instance  in  and  about  dwellings.  In  1901  I  found 
that  greater  attention  had  been  paid  to  these  matters,  and  that 
generally  local  builders  and  plumbers  now  have  come  to  learn 
what  ought  to  be  done.  As  an  instance,  however,  of  the  need  that 
this  supervision  should  be  maintained,  I  may  note  that  a  dwelling 
in  Errisey  Terrace,  where  drains  were  being  relaid,  I  observed  that 
the  builder  was  about  to  connect  a  sink  waste  pipe  to  the  house 
drain  at  a  point  between  the  trap  on  the  latter  and  the  sewer.  In 
another  case  I  noticed  that  a  drain  passing  beneath  the  floor  of  a 
house  was  being  covered  with  cement  over  its  upper  part,  and  left 
uncemented  below.  And  the  senior  Inspector  of  Nuisances,  Mr. 
Kelway,  told  me  of  several  similar  vagaries  which  had  come  to 
his  notice. 

It  is  now  the  custom  to  apply  the  smoke  test  in  all  cases  when 
it  is  reported  that  the  repairs  of  house  drains  have  been  completed. 
House  drains  of  new  buildings  are  now  tested  by  the  water  test, 
both  before  and  after  they  are  covered  over. 
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The  work  of  refuse  collection  and  disposal^  at  the  date  of  my  App.a.No.12. 
visit,  was  about    to  be  transferred    from  the  Town  Councirs  Ba-tiupeotion 
scavengers  to  a  contractor,  it  being  arranged  that  collection  should  5^2^^^5o« 
be  made  from  the  greater  part  of  the  town  every  day  or  every  to  recent 
other  day.    It  may  be  hoped  that  the  working  of  this  arrangement  JdnSStm- 
will  receive  close  attention  from  the  Town  Council,  and  will  prove  gonjj'y  ^• 
satis&ctory.    The  nuisance  occasioned  by  blowing  about  of  refuse    "°    °*°' 
from  the  broken  boxes  and  other  unsuitable  receptacles  used  by 
householders  continues. 

Public  Watbb  Sbbviob  of  thb  Falmouth  Watbbwobks 

Company. 

Potential  sources  of  dangerous  pollution  on  the  gathering  area. — 
I  revisited  sundry  places  on  the  gathering  ground  of  the 
waterworks  at  which,  in  my  former  report,  I  had  indicated  that 
opportunities  of  dangerous  pollution  existed.  Risk  of  pollution  of 
streams  in  consequence  of  deposit  of  manure  on  the  land  appeared 
to  exist  much  as  before — no  attempt  has  been  made  to  enclose  any 
of  the  main  or  tributary  streams  at  points  where  such  pollution  is 
liable  to  occur.  Mr.  Chubb,  Inspector  of  Nuisances  of  the  East 
Eerrier  Rural  District,  informed  me,  however,  that  as  &r  as 
possible  he  enjoined  on  the  inhabitants  of  dwellings  on  the 
gathering  area  the  need  for  depositing  privy  midden  refuse  away 
from  the  neighbourhood  of  streams. 

As  regards  particular  farms  and  buildings  which  in  1899  I  had 
noticed  as  occasioning  risk  to  the  water  service.  I  found  that 
improvements  had  been  effected  in  some  instances,  for  example, 
at  Argal  Mill  and  at  Rose  Cottages.  At  Mabe  School,  the  urinal 
and  privies  abutting  on  Mabe  Stream  had  been  drained  to  a 
cemented  pit.  But  objectionable  matters  issuing  from  a  leak  in 
the  wall  at  the  back  of  the  privies  were  finding  their  way  to  the 
stream  close  by.  Any  overflow  which  takes  place  from  this 
cemented  pit  would  also  necessarily  pass  into  the  stream :  more- 
over this  pit  is  cleansed  by  means  of  a  dipper  and  a  handbarrow, 
a  process  which  involves  risk  of  contamination  of  the  water-supply. 
It  is  obviously  desirable  that  these  privies  and  urinals  should  be 
removed  to  a  position  further  away  from  the  stream.  The  tank 
for  slop  water  from  cottages  opposite  Mabe  School  remained ;  its 
overflow  would  pass  direct  into  the  stream  below. 

Amendment  has  been  effected  in  the  drainage  of  the  two  hamlets 
on  the  gathering  area  to  which  I  drew  attention  in  my  former 
report.  At  Mabe  Burnthouse  about  half  the  dwellings  are  now 
served  by  a  common  drain  which  leads  to  a  tank,  the  contents  of 
which  soak  away  into  the  soil.  Although  this  tank  is  at  the  head 
of  a  slope  leading  down  to  the  reservoir  it  appears  sufficiently  far 
away  from  the  latter  to  make  pollution  of  the  water  service  very 
improbable.  The  late  Medical  Officer  of  Health  of  Falmouth, 
who  had  visited  Mabe  Burnthouse  a  few  weeks  before  the  date  of 
my  inspection,  reported  to  the  Town  Council  that  it  was  then 
almost  impossible  for  any  sewage  from  this  hamlet  to  get  into 
the  reservoir.  This  view,  however,  appeared  to  be  somewhat 
optimistic.    At  the  back  of  some  dwellings,  gullies  through  whicli 
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App.A>t^o.^U  liquid  refuse  formerly  passed  to  the  small  watercourse  which 

traverses  the  hamlet  on  its  way  towards  the  reservoir  had  been 
allowed  to  remain,  and  continued  to  be  usable  (in  one  instance 
such  a  gully  was  obviously  in  use)  notwithstanding  tlie  provision 
of  new  drains  leading  to  the  tank.  At  a  farm  yard  in  the  hamlet 
a  cemented  catch-pit  had  been  provided  to  receive  the  drainage  of 
the  yard,  but  a  large  portion  of  this  drainage  continued  to  find  its 
way  to  open  channels  leading  towards  the  reservoir.  As  has  been 
indicated,  slop  water  from  about  half  the  dwellings  in  this  hamlet 
at  the  date  of  my  visit  was  still  passing  into  the  small  watercourse, 
and  so  was  liable  to  be  carried  down  to  the  reservoir. 

At  Treverva  several  drains  have  been  provided  which  lead  to  a 
capacious  "  dry  stone  "  tank.'  These  drains  receive  slop  water  and 
also  the  soakage  from  certain  privy  middens.  Four  or  five  dwel- 
lings in  this  hamlet,  however,  are  not  yet  served  by  this  drainage 
system  :  in  particular,  one  which  stands  at  the  head  of  the  sloping 
meadow  above  Longdown  stream. 

All  the  improvements  which  have  been  effected  in  the  gathering 
area  since  1899  have  been  carried  out  at  the  instance  of  the  £a8t 
Kerrier  ttural  District  Council  :  no  action  in  this  direction  has 
been  taken  by  the  Water  Company.  It  is  true  that  the  Company 
have  lately  engaged  a  man  to  do  miscellaneous  duty  about  the 
waterworks,  but  his  work  appears  to  be  restricted  to  the  reservoirs 
and  to  the  small  portion  of  land  above  them  which  belongs  to  the 
Company. 

Filtration. — The  Water  Company  have  increased  the  area  of 
sand  in  the  bed  of  "Number  3"  of  their  chain  of  low  level 
reservoirs.  The  drea  of  this  '*  filter  "  is  now  60  feet  by  140  feet. 
The  method  by  which  filtration  is  effected,  however,  remains  open 
to  all  the  objections  noted  in  my  former  report.  It  is  said  that 
two  days  are  now  allowed  for  scraping  and  remaking  the  surface 
of  the  "  filter "  at  the  bottom  of  this  reservoir  before  it  is  again 
taken  into  use. 

A  few  roughly  constructed  catch-pits  have  been  placed  along 
the  course  of  Tregonhay  stream,  which,  along  with  "  filtered " 
water  pumped  from  the  low  level  reservoirs,  furnishes  the  summer 
supply  of  the  high  level  reservoir.  Occasionally  only  a  sluice  is 
pulled  up  so  as  to  divert  from  this  reservoir  any  Tregonhay  water 
which  is  considered  too  impure  to  admi);  to  the  supply,  A  bye- 
wash  has  been  constructed  to  prevent  Tregonhay  water  thus 
diveipted  from  flowing  dovm  into  the  low  level,  Number  1, 
reservoir  beneath.  Arrangements  are  also  being  mside  by  which 
it  will  be  possible  on  occasion  to  pump  "  filtered  '*  water  from  the 
low  level  reservoirs  direct  into  the  high  level  main,  and  so  to 
permit  cleansing  of  the  high  level  reservoir.  It  can  hardly  be 
contended,  however,  that  these  works  are  sufficient  to  render  the 
high  level  reservoir  a  satisfactory  source  of  supply.  Houses  on 
the  high  level  service  in  Falmouth  continue  to  suffer  by  reason 
of  deficiency  of  pressure  due  to  the  situation  of  thi&  reservoir. 

Distribution  of  water  in  ^a^mow^A,— Considerable  lengths  of 
the  principal  low  level  mains  in  Falmouth  have  lately  been  taken 
up  and  replaced  by  new  piping.   A  few  of  the  many  "  dead  ends  " 
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on  branch  mains  have  been  done  away  with.    I  was  informed  that  app.  a,  m<i.12 
the  desirable  practice  of  periodically  washing  out  the  "dead  ends"  R^iniii^Srtimi 
is  still  neglected.    No  attempts  appear  to  have  been  made  to  of  Falmouth 
remedy  the  condition  of  domestic  sapply  pipes,  or  to  seek  for  ^^jt^t^^ 
points  of  leakage  therein.    As  to  this,  I  may  quote  from  a  report  ?*°**f^y 
made  by  Mr.  C.  E.  Phillips,  M.  Inst.  C.E.,  in  September,  1900,  on  mSST  b^ST. 
the  results  of  a  careful  and  comprehensive  survey  of  the  water  Buchanan, 
service  undertaken  by  him  at  the  instance  of  the  Town  Council. 

"  I  inspected  many  of  the  servioes  in  the  back  yards  and  passages.  They  are 
most  unsatisfactory,  and  many  are  close  to  the  surface,  and  in  all  that  came 
nnder  my  observation  the  lead  pipes  were  laid  in  the  most  irregular  manner, 
with  only  copper  bit  joints — ^there  were  no  proper  made  plumbers'  joints.  At 
jnnctioxn  of  some  of  the  pipes  leakafiros  were  taking  place.  As  an  example,  the 
serrioe  in  the  yard  between  6  and  6  Market  Strand  was  uncovered  in  my 
presence  and  showed  a  leakage  where  a  branch  was  taken  off.  The  service  was 
immediately  under  the  pavement  and  close  to  a  drain.  Under  such  conditions  it 
18  not  difficult  to  imagine,  as  suggested  by  Dr.  Buchanan,  that  insuotion  may 
take  place  with  unpleasant  results.  There  appears  to  be  little  or  no  control 
exercised  over  the  customers*  fittings,  though  it  is  essential  in  the  Water 
Company's  interest  to  prevent  waste,  and  in  the  interest  of  the  town  to  avoid 
contamination,  especially  in  Falmouth  where  the  water  is  so  frequently  tamed 
off  and  the  mains  emptied." 

In  this  connection  also,  clause  69  of  the  Falmouth  Waterworks 
Act,  1862,  may  be  noted  : — 

''The  Cllompany  shall  not  be  compellable  to  supply  any  person  with  water 
unless  the  apparatus  and  pipes  provided  or  to  be  provided  shall  be  of  such 
material  and  so  constructed  and  used  as  to  prevent  waste  or  undue  consumption 
of  the  water  of  the  Company  and  the  return  of  foul  air  and  noisome  or  impure 
matters  into  the  mains  or  pipes  belonging  to  or  connected  with  the  mains  or  pipes 
of  the  Company." 

The  waste  of  water  in  Falmouth  continues  to  be  great.  In 
nearly  every  court  and  back  yard  visited  I  found  water  flowing 
more  or  less  freely  from  the  tap.  If  it  were  not  for  the  deficiency 
in  pressure,  the  intermissions  in  the  supply,  and  the  large  number 
of  pei'sons  who  often  depend  upon  a  single  tap  for  water,  the 
present  large  daily  consumption  per  head,  estimated  at  28  gallons, 
would  be  considerably  exceeded. 

Intermissions  in  the  supply  take  place  much  as  before.  In  the 
summer  the  high  level  service  is  shut  off  nearly  every  night.,  and 
it  is  still  the  custom  to  shut  off  both  high  and  low  level  supplies 
on  Fridays  to  allow  repairs,  connections,  and  disconnections  to  be 
made  at  any  point  of  the  town.  On  these  occasions,  as  I  was 
informed  by  the  Company's  water  bailiff,  rapid  emptying  of  all 
the  pipes  on  the  water  service  is  still  frequently  effected  by 
running  off  the  water  into  the  harbour,  thereby  increasing  the 
opportunities  of  insuotion.  Latterly  a  few  stop  cocks  have  been 
provided  which  enable  a  supply  of  certain  areas  to  be  controlled 
without  cutting  off  the  supply. 

1  heard  of  several  recent  complaints  in  Falmouth  where  the 
supply  of  individual  dwellings  had  failed  owing  to  obstruction  of 
the  domestic  supply  pipe,  or  of  its  ferule,  by  matters  in  suspension 
in  the  water.  I  was  informed,  however,  that,  upon  the  whole, 
blocking  of  pipes  in  this  way  has  become  less  frequent,  partly  no 
doubt  because  of  the  new  low  level  mains  which  have  been  pro 
vided,  and  partly  owing  to  the  filtration  now  practised  at  the 
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App.  A.  No.  12.  waterworks,  which  probably  suffices  to  prevent  any  considerable 
quantity  of  decaying  vegetable  matter  in  the  reservoirs  from 
entering  the  supply.  In  1900,  when  in  Falmouth  on  other 
business,  I  had  the  opportunity  of  observing  some  of  the  old  low 
level  mains  which  were  then  being  removed :  their  interior  was 
almost  filled  with  slimy  peaty-looking  matter. 

Appearance  and  chemical  quality  of  the  water. — Doubtless  for 
similar  reasons,  the  appearance  of  Falmouth  water  also  seems  to 
have  improved,  their  being  less  turbidity  and  yellow  colour  about 
it.  There  is  not,  however,  much  indication  from  chemical 
analysis  of  permanent  difference  in  its  quality.  I  append  the 
record  of  a  series  of  analyses  by  Mr.  Eitto  of  samples  sent  to  him 
in  1900  and  in  1901  by  the  Town  Council.  It  is  instructive  to 
note  the  considerable  variations  in  the  proportions  of  oxygen 
absorbed,  of  albuminoid  ammonia,  and  of  nitrates  shown  by 
samples  taken  at  different  dates. 

Proposed  purchase  of  Waterworks  by  Totvn  CounciL-'ln  1900 
the  Town  Council  obtained  from  Mr.  Phillips  a  report  upon  the 
nature  and  cost  of  the  various  works  considered  necessary  to 
render  the  water  service  satisfactory,  alike  in  quality  and  in 
quantity,  namely  : — Improvements  on  the  watershed  ;  alterations 
in  the  low  level  chain  of  reservoirs,  and  construction  of  efficient 
filters  and  of  a  service  reservoir ;  addition  to  pumping  machinery 
and  construction  of  a  new  high  service  reservoir  at  a  higher  level ; 
relaying  of  mains ;  and  overhauling  domestic  service  pipes  and 
fittings.  Mr.  Phillips  also  advised  as  to  the  probable  cost  of 
purchasing  the  waterworks  undertaking,  which,  together  with  the 
amount  needed  for  the  more  pressing  works  of  improvement,  he 
estimated  at  £74,500.  In  October,  1900,  the  Town  Council  adopted 
Mr.  Phillips*  recommendations,  and,  as  in  1898,  sought  the  sanction 
of  ratepayers  with  a  view  to  promote  in  Parliament  a  Bill  for 
the  purpose.  Sanction  was,  however,  refused  by  a  considerable 
majority.  Since  that  date  the  Town  Council,  through  its  Water 
Committee,  has  made  representations  from  time  to  time  to  the 
manager  of  the  waterworks  respecting  the  conditions  of  the 
Service,  and  has  called  his  attention  to  sundry  complaints  made  to 
them  by  persons  supplied.  Neither  the  replies  to  these  represen- 
tations, nor  the  action  taken  by  the  company,  however,  have 
indicated  intention  on  the  company's  part  to  undertake  the 
comprehensive  works  of  improvement  which  are  necessary  to 
provide  a  water  supply  above  suspicion  as  regards  quality  and 
adequate  in  quantity. 

Regulations  respecting  Dairies^  Gowaheds^  and  Milkshops  were 
adopted  by  the  Town  Council  in  1900.  I  found  that  in  some  of 
the  cowsheds  in  the  borough  considerable  improvement  in  lighting, 
ventilation,  and  drainage  had  recently  been  effected.  In  one 
cowshed  which  I  visited  the  regulation  which  require  milk  vessels 
to  be  cleansed  with  steam  or  hot  water  was  not  observed.  Two 
cowkeepers  whom  I  saw  ignored  the  regulation  requiring  thorough 
cleansing  of  the  udder  ami  teats  of  the  cow,  and  of  the  hands  of 
the  milker  before  milking. 

Isolation  Hospital  accommodation. — In  1900  the  Town  Council 
invited  the  Town  Council  of  Penryn  and  the  Rural  District 
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Conncil  of  East  Kerrier  to  join  in  a  scheme  for  hospital  provision,  app.  a,No.12. 
Reprepentatives  from  both  districts  attended  informal  conferences  Be-in«peotion 
at  Falmonth,  and  a  convenient  site  in  the  East  Kerrier  district,  of^month 
near  Penryn,  was  fixed  on.     The  Falmouth  Town   Council,  on  torecSit""^* 
May  12tb,  1900,  petitioned  the  Cornwall  County  Council  to  con-  f^^Jj^'JJtra- 
Btitute  the  three  districts  a  hospital  district  under  the  Isolation  tion ;  by  Dr. 
Hospitals  Act,  1893.    The  County  Council  then  inquired  by  letter  »««*«°»°- 
of  the  Penryn  Council  whether  the  latter  was  willing  to  join  the 
proposed  combination.      The    town   clerk    of    Penryn    actively 
opposed  the  project,  the  Penryn  Town  Council  answered  in  the 
negative,  and  the  East  Kerrier  District  Council  followed  the  lead 
of  Penryn. 

Falmouth  Town  Council  meanwhile  sought  the  Board's  advice 
in  view  of  the  possibility  that  question  would  arise  of  directing 
by  Order«  under  section  2  of  the  Isolation  Hospitals  Act,  1893, 
that  the  Act  should  apply  to  the  Borough  of  Penryn.  The  Board 
replied,  however,  that  the  result  of  the  County  Council's  inquiry 
should  be  first  ascertained,  The  County  Council,  however,  with- 
out instituting  local  inquiry,  informed  the  Falmouth  Town 
Council,  on  June  14th,  1901,  that  thay  did  not  propose  to  move 
in  the  matter. 

From  the  view-point  of  efficiency,  the  combination  appeard  to 
have,  prima  facie,  much  to  commend  it,  and  the  failure  above 
described  is  to  be  regretted  as  much  in  the  interests  of  Penryn 
and  East  Kerrier  as  of  Falmouth.  No  independent  hospital 
provision  has  since  been  made  by  Falmouth.* 

No  action  has  been  taken  by  the  Town  Council  to  obtain  a 
disinfecting  apparatus^  independently  or  in  conjunction  with 
neighbouring  authorities.  Such  an  apparatus  is  needed  not  only 
for  the  borough,  but  also  for  the  purposes  of  the  Falmouth  Port 
Sanitary  Authority. 

Sanitary  Administration. 

Since  1899  the  Town  Council  has  shown  considerably  greater 
activity  in  sanitary  matters  than  formerly  was  the  case.  As  will 
be  seen  from  the  information  given  above,  substantial  progress 
can  already  be  reported  in  securing  amendment  in  the  conditions 
of  dwellings,  and  in  certain  other  directions.  In  the  matter  of 
sewage  disposal,  there  is  at  length  promise  of  improvement  being 
effected  at  an  early  date.  There  remains,  however,  a  variety  of 
important  public  health  questions  which  call  for  serious  and 
sustained  effort.  Recent  proposals  for  sanitary  improvement  have 
in  some  instances  met  with  considerable  opposition  both  within 
and  without  the  Town  Council,  but  there  is  reason  to  believe  that 
the  Falmouth  public  are  coming  to  realise  the  necessity  of  such 
improvement  io  the  welfare,  present  and  prospective,  of  the  town  ; 
and  it  is  to  be  hoped  that  they  will  give  increased  encouragement 
to  the  Town  Council  to  perform  good  work  in  this  sense,  and  will 
support  necessary  expenditure  for  the  purpose. 

^  Since  the  above  was  written  I  learn  that  the  Town  Council  have  expended 
iK300  in  erecting  a  small  hospital  building  of  a  temporary  ohamoter  close  by  the 
isolati<m  hospital  of  the  Falmouth  Port  Sanitary  Authority. 
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Ae-inspeetioD 
of  Falmouth 
with  reference 
to  recent 
BanitBxy 
Adminigtra- 
tion ;  by  Dr. 
BachADao. 


APP.A,No.i2.       At  the   date  of  my  visit  the  late  medical  officer  of    health. 

Dr.  T.  King  Bulimore,  was  still  in  office.  Dr.  BuUmore  had  lately 
found  the  daties  devolving  upon  him  increasingly  onerous,  and  in 
January  of  this  year  he  resigned  his  appointment,  in  which  he 
has  been  sacceeded  by  his  son.  The  discouragement  which 
Dr.  Bulimore  had  in  the  past  received,  both  from  the  Town  Council 
and  from  the  sanitary  authorities  of  the  areas  out  of  which  the 
present  borough  was  formed,  must  be  held  responsible  in  con- 
siderable measure  for  the  difficulty  which  he  has  found  in  recent 
years  in  taking  initiative,  and  in  affording  capable  guidance  to  the 
Town  Council.  Mr.  C.  C.  Bulimore,  his  successor,  for  some  years 
has  performed  for  his  father  nearly  all  the  work  of  medical  officer 
of  health  of  the  Falmouth  Port  Sanitary  Authority,  and  he  has 
used  this  opportunity  to  make  study  of  beri-beri  and  other  diseases 
met  with  among  seamen  at  that  port.  He  has  now  been  appointed 
Medical  Officer  of  Health  to  the  Port  Sanitary  Authority.  He  is 
also  in  private  practice  in  Falmouth.  The  Town  Council  would 
do  well  to  consider  whether  their  medical  officer  of  health,  how- 
ever willing  in  their  service,  can  devote  the  amount  of  time  which 
is  needed  for  satisfactory  performance  of  the  important  duties  of 
the  office  in  return  for  the  present  salary  of  £60  per  annum. 

The  senior  inspector  of  nuisances,  Mr.  Kelway,  appears  to  have 
done  much  careful  and  conscientious  work  since  1899.  The  Town 
Council  in  1899  very  properly  appointed  a  second  inspector.  The 
present  second  inspector,  Mr.  Williams,  who  has  the  certificate 
of  the  Sanitary  Institute,  was  appointed  in  the  sunmier  of  1901. 

It  was  satisfactory  to  find  improvement  in  the  way  in  which 
books  and  records  were  kept  at  the  office  of  the  Town  Council. 
The  book  recording  the  results  of  the  honse  to  house  survey  above 
alluded  to,  if  kept  to  date,  should  be  valuable  for  future  use.  The 
Town  Council  would  find  it  advantageous  to  keep  fuller  and 
more  exact  particulars  of  the  sewerage  system  of  the  town,  and 
especially  of  sewers  in  new  streets.  The  record  kept  of  new 
buildings  is  meagre,  and  advantage  should  be  taken  of  the 
adoption  of  new  building  byelaws  to  effect  an  improvement  in 
this  respect. 
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ADDENDUM. 


Results  in  Grains  per  Gallon  of  Analyses  bt 

Mb.  B.  Eitto  of  Samples  of  Water  supplied  bt  the 

Falmouth  Waterworks  Company. 
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ADDEN 


APP.A.NO.  12. 

Re-inspection 
of  Falmouth 
with  reference 
:o  recent 
Sanitary 
A.dmimstra- 
;ion ;  by  Dr. 
tSuohanian. 


Results  in  Grains  pbr  Gallon  of  Analyses  by  Mr.  B. 

Waterworks 


Chlorine      

Nitrogen  in  nitrates 

Ammonia  free       

Ammonia  albuminoid      ... 

Oxygen  absorb-  j  in  15 
ed  from  per-  (    minutes, 
manganateat  fin  4  hours 
82«F.  ) 

Total  solid  matters  in  solu- 
tion. 

Solid  matters  reduced  bj 
ignition  to 

Poisonous  metals  (oopper 
and  lead). 

Hardness  (degrees) 

Uppearanoe  in  column  two 
feet  deep. 


Date  of 

15th  Februarj,  11900. 

27th  N 

ovember, 
199. 

2. 

11th  June,  1900. 

U 

From  Low  Level 

Reservoirs. 

I. 

3. 

High 
Level. 

Low 
Level. 

Un- 
filtered. 

FUtered. 

High 
Level. 

Low 

Level. 

2-3 

2-2 

213 

2-13 

1-99 

1 
2-03      ' 

•036 

•106 

•21 

•175 

•113 

105      ; 

1 

•0047 

•0022 

•0028 

•0028 

•006 

•0036 

1 

•0190 

•0141 

•0157 

•0066 

•0119 

•0172 

•066 

•072 

•0495 

•0393 

•044 

•070 

•171 

•220 

•1432 

1369 

•102 

•149 

10-0 

11^2 

106 

10-8 

174 

18-5 

5-4 

6 

7-2 

73 

8-0 

6-6     ; 

1 

Nil. 

Trace  of 
lead. 

Absent. 

Absent. 

NU. 

NIL  ; 

2-3 

2 

1| 

U 

If 

^*     ; 

Yellowish, 

Yellowish 

Yellowish 

Yellowish 

Yellowish, 

Yellow  , 

clear. 

brown, 

very 

turbid. 

green, 

fairly 
clear. 

green, 
quite  clear. 

quite 
(dear. 

turbid. ' 

FLACB  of  GOUiECTIOK 

No.  1.  High  Level— MelviUe  Road  (Tap). 

Low      „    — Green  Bank  Hotel  (Tap). 

No.  2.  (Reservoir  samples)^- 

TJnfiltered,  from  the  main  reservoir. 
Filtered,  from  one  of  the  low  level  reservoirs  below  the 
filter  bed. 

No.  3.  High  Level—Melville  Road  (Tap). 

Low      „    — 3,  Stratton  Place  (Tap). 

No.  4.  High     „    — ^Vernon  Place  (Hydrant). 

No.  4  samples  were  collected  by  Mr.  Phillips,  the 
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DUM. 


KiTTO  OF  SaMPLBS  OF  WaTBB  SUPPLTBD  BY  THB  FALMOUTH 
COMPANT, 

Collection. 


Itt  September, 
1900. 

7th  December, 
1900. 

SthMaroh, 
1901. 

22nd  June, 
1901. 

19th  September, 
1901. 

4. 

6. 

6. 

7. 

8 

• 

'    High 
Iierel. 

Low 
LereL 

High 
Level. 

Low 
Level. 

:    High 
Level. 

Low 
Level. 

High 
Level. 

Low 
Level. 

High 
Level. 

Low 
Level. 

S-09 

2H)9 

2-03 

2^13 

20 

2-0 

2^3 

2-2 

2-4 

25 

None. 

None. 

•105 

•105 

•192 

•167 

•017 

•017 

Nil. 

NiL 

>0120 

•0073 

•0032 

•0162 

•004 

•0021 

•0012 

•0042 

•0054 

•0022 

•0197 

•0223 

•0096 

•0107 

•0109 

•0074 

•0134 

•0112 

•0161 

•0208 

•0734 

•1417 

•0982 

•0394 

•0163 

•0346 

•036 

•044 

•04 

•068 

•1405 

•2914 

•197 

•1297 

•105 

■09 

•0899 

•1165 

•099 

-156 

9 

106 

9 

ll-l 

9-6 

9^3 

7-6 

9-2 

8*4 

7-6 

7 

6-6 

6 

7-5 

6-2 

61 

6-2 

6-9 

6-2 

4*8 

Absent. 

Absent. 

Absent. 

Absent. 

Nil. 

Nil. 

Nil. 

NU. 

NU, 

Nil. 

1| 

If 

H 

2-7 

• 

1| 

li 

U 

U 

n 

U 

BromiBh 

Brownish 

Yellow. 

Yellow. 

Yellow, 

Yellow, 

Yellow, 

Yellow, 

Bothsa 

mplea. 

yellow. 

jellow, 

clear. 

clear. 

dear. 

clear. 

Yellow. 

Clear. 

opaqne. 

opaqne. 

or  ABOVE  Samplis. 

No.  4.  Low  Level— Donstanville  Terrace  (Hydrant). 

No.  5.  High     „    —Park  Terrace  (Tap). 
Low      „    — Church  Street  (Tap). 

No.  6.  High  Level— 99,  Killigrew  Street  (Tap). 


Low 


— Bakehoose  Yard  (Tap). 


No.  7.  High     „    — Linhay-MelvUle  Road  (Tap). 
Low      „    —Albion  Hotel  (Ttep). 

No.  8.  High     „    —6.  Clare  Terrace  (Tap). 
Low      „    —Fish  Strand  Hill  rTap). 

hy  the  Water  Committee  of  the  Town  ConnclL 


APP.  A.  No.  VJ. 

Be-lntpection 
of  Falmonth 
with  reference 
to  recent 
Sanitary 
Administra- 
tion ;  by  Dr. 
Bnchanan. 
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No.  13. 
APP.  A,  No.  13.  rbport  on  Rbourbbnt  Pbbvalbnobs  of  Entbrio  Fbvbr  in 

BSteri^pSw  ^^^  FOLKBSTONB  IJrBAN  SANITARY  DISTRICT  ;  and  on  the 

AdmtaStoSSon         Sanitary  Administration  of  the  Looal  Authority; 
by  nJ^liom-''  by  Dr.  Thbodorb  Thomson. 


■on. 


In  recent  years  Folkestone  has  suffered  from  enteric  fever  in  a 
degree  not  only  unusual  in  this  district,  which  had  before  this 
been  comparatively  free  from  the  disease,  but  at  times  also  serious 
in  itself.  Locally,  these  occurrences  of  enteric  fever  have  attracted 
a  good  deal  of  notice,  and  have  led  to  the  expression  ;of  different 
views  as  to  th^ir  causation.  Among  the  partisans  of  one  or 
another  View  there  are  those  who  blame  the  sanitary;  administra- 
tion of  the  district,  and  who  attribute  the  occurrences  of  entmc 
fever  to  conditions  arising  from  alleged  failures  of  ftuty  on  the 
part  of  the  Local  Authority. 

Under  these  circumstances  the  Board,  in  June,  1901,  instructed 
me  to  make  local  investigation  as  to  the  conditions  under  which 
there  had  been  unusual  prevalence  of  enteric  fever  in  Folkestone 
in  recent  years,  and  to  inquire  concerning  the  sanitary  administra- 
tion of  the  district.  This  investigation  was  commenced  by  me 
in  June,  and,  after  a  temporary  postponement,  was  concluded  in 
the  end  of  the  year. 

The  Urban  District  of  Folkestone,  on  the  south  coast  of  Kent, 
had,  at  the  Census  of  1901,  a  population  of  30,209,  "^ith  an  area 
of  2,321  acres.  Its  rateable  value  is  £219,000.  The  older  part  of 
the  town  lies,  for  the  most  part,  on  the  sides  and  bottom  of  a 
somewhat  narrow  valley  descending  to  the  harbour.  The  newer 
parts  of  Folkestone  spread  fanwise  along  the  upper  paLtt  of  this 
valley  as  it  opens  out  to  the  north,  and  over  the  high  ground  to 
the  east  and  west  of  the  valley.  Most  of  the  town  stands  on  the 
Folkestone  Beds  of  the  Lower  Qreensand,  overlaid  in  considerable 
part  by  brick-earth  or  sandy  loam.  The  eastern  and  north-eastern 
extremities  of  the  town,  however,  are  on  the  Oault,.  overlaid  by 
a  few  feet  of  clayey  gravel  with  flints ;  while  there  are  also  two 
small  patches  of  Gault  in  the  more  central  and  western  parts  of 
Folkestone.  In  the  eastern  and  north-eastern  parts  of  the  town 
situated  on  the  Gault  the  subsoil  water  is  generally  within  three 
or  four  feet  of-  the  surface,  while  in  the  Lower  Greensand  neigh- 
bourhoods its  depth  varies  from  a  few  feet  to  as  much  as  70  feet 
below  the  surface,  according  to  the  level  of  the  latter  above 
Ordnance  Datum. 
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Sanitary  Circumstances  of  Folkestone,  A».A^o.iafr 

On  Becttrrent 

Streets  J  Courts^  and  Yards. — There  are  about  30  miles  of  streete  and  sanitary 

in  Folkestone.     For  the  most  part  they  are  macadamised  and  in  ^^Yoi^Utonef 

good  condition.    Courts  and  yards  are  commonly  well  paved  and  by  Dr  Thom-' 

fairly  clean.  '°°' 

Dwellings. — There  is  in  Folkestone  a  large  proportion  of  houses 
occapied  by  the  well-to-do  and  middle  classes.  The  houses  of 
the  poor,  who  are  less  numerous  than  is  usual  in  a  town  of  this 
size,  are  in  the  main  of  satisfactory  construction  and  in  fair 
condition.  But  to  this  fairly  general  rule  there  are  a  good  many 
exceptions  :  notably  in  the  older  parts  of  the  town,  where  houses 
which  are  old,  defective  in  structure,  and  inadequately  lighted 
and  ventilated  are  not  infrequently  encountered.  In  these  older 
neighbourhoods  there  are  several  instances  of  dwellings  closely 
huddled  together  with  insufficient  air-space  in  front  and  rear. 
Indeed,  even  in  the  newer  parts  of  the  district  there  are  instances 
of  inadequate  air-space  in  the  neighbourhood  of  dwellings,  and 
this  even  when  these  dwellings  are  of  fairly  good  class. 

Re/t$se  and  Excrement  Disposal  and  Removal. — Folkestone  is  a 
watercloset  town.  The  closets  are  generally  of  satisfactory  pattern 
and  furnished  each  with  a  two-gallon  flushing  cistern.  House 
refuse  is  removed  by  the  Local  Authority  from  twice  to  six  times 
a  week,  according  to  the  size  and  requirements  of  the  house. 
The  Local  Authority  do  not  possess  a  destructor.  The  house 
refuse  is  carted  to  a  tip,  which  lies  about  two  miles  from  the 
centre  of  Folkestone  and  about  three  miles  from  the  eastern 
parts  of  the  town.  On  this  tip,  which  is  situated  in  the  Cheritqn 
Urban  District,  an  enormous  quantity  of  refuse  has  accumulated. 
When  I  visited  the  place  in  June  it  was  in  a  "very  offensive 
condition. 

Sewerage  and  Drainage. — Many  house  drains  in  the  district 
have  been  reconstructed  in  the  past  ten  years.  The  Inspector  of 
Nuisances,  who  is  also  Building  Inspector,  estimates  that  about  50 
per  cent,  of  house  drains  in  Folkestone  have  been  dealt  with  in  this 
way  during  this  period.  This  oflBcer  considers  that  of  the 
remainder  about  half  are  probably  in  fair  condition  and  about 
half  are  probably  defective.  While  in  Folkestone  I  saw  a  con- 
siderable number  of  house  drains  that  had  been  found  to  be 
defective  and  were  in  course  of  reconstruction.  Disconnection  of 
sinks  and  waste  pipes,  and  ventilation  of  soil  pipes,  are  properly 
secured  in  most  instances.  But  efficient  disconnection  of  house 
drains  from  sewers  is  frequently  lacking. 

The  sewerage  system  of  Folkestone,  like  the  house  drainage, 
appears  to  be  in  a  stage  of  transition.  From  sewers  I  have  myself 
Eeen  exposed,  and  from  evidence  derived  from  lists  of  sewers  that 
have  been  reconstructed  or 'repaired  in  the  past  two  years,  old 
and  leaky  sewers,  sometimes  laid  with  insufficient  fall,  would 
appear  to  be  not  uncommon  in  the  district.  Sewer  ventilation  is 
inadequate.  There  are  only  about  70  ventilating  shafts,  while 
thAre  is  no  ventilation  by  manholes  for  sewers  in  the  district. 
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ACT.  A,  No,  18.  Flushing  of  sewers  is  effected  by  emptying  the  contents  of  water- 
On  Beonrrent     vans  down  manholes,  save  as  regards  two  lengths  of  sewers  fitted 

SdSSito?r  ®*^^  ^^^^  ^^  automatic  flushing  tank.  There  are  said  to  be 
Administration  Several  dead  ends  of  sewers  which  cannot  be  precisely  located, 
by  Dr.  nSm-*  ^nd  which  Cannot  be  flushed.  In  part  of  the  low-lying  neigh- 
■<>°'  bourhood  near  the  harbour  cellars  are  liable  to  be  flooded  by 

sewage.  The  sewage  of  the  district  is  discharged  in  a  crude  state 
into  the  sea  near  the  harbour.  Owing  to  recent  extension  of  the 
harbour  pier,  change  has  been  taking  place  in  the  sea  currents 
near  the  sewer  outfall,  with  the  result  that  there  has  been 
increasing  tendency  to  deposit  of  sewage  matter  in  the  harbour 
and  on  the  adjacent  foreshore. 

Water  Supply, — ^The  water  supply  of  Folkestone  is  derived 
from  the  public  service  of  the  Folkestone  Water  Company,  save 
in  a  few  instances  where  local  wells  are  made  use  of.  This 
company  takes  its  water  partly  from  the  chalk,  partly  from  the 
Greensand,  to  the  north  of  Folkestone.  There  has,  in  the  past, 
been  occasional  shortage  of  this  supply ;  but  since  extension  of 
the  works  in  1898  shortage  has  not  occurred.  Chemical  analyses 
of  this  water  are  favourable,  and  there  is  no  appearance  of  risk  of 
dangerous  pollution  in  the  neighbourhood  of  its  sources. 

Sldughterhouses ;  Dairies  and  CowsJieds;  Bakehouses;  Common 
Lodging-houses. — There  are  six  slaughterhouses  ;  six  cowsheds, 
and  11  dairies  and  milkshops  ;  26  bakehouses ;  and  four  common 
lodging-houses  in  the  district.  Slaughterhouses  are  generally 
well  paved  and  clean ;  but,  in  most  instances,  drainage  is  con- 
veyed to  a  gulley  inside  the  building,  and  the  lairs  are  in  direct 
communication  with  the  interior  of  the  slaughterhouse.  Cow- 
sheds are  for  the  most  part  fairly  satisfactory  as  regards  structural 
conditions  and  cubic  space.  Dairies,  milkshops,  and  bakehouses 
are,  with  one  or  two  exceptions,  good.  Common  lodging-houses 
are  not  satisfactory.  In  two  instances  the  kitchens  used  by  the 
lodgers  are  on  a  sunk  floor,  very  low  roofed,  and  badly  lighted. 
Two  of  the  common  lodging-houses  are  premises  licensed  to  sell 
intoxicating  liquors. 


Enteric  Fever  in  Folkestone. 

The  history  of  Folkestone  as  regards  enteric  fever  has  been 
singularly  favourable  during  the  past  30  years,  saving  for  the 
recent  occurrences  which  form  the  subject  of  this  report.  The 
mean  annual  death-rate  from  enteric  fever  (including  continued 
fever  and  the  like)  in  Folkestone  during  the  ten  years  1871-80 
was  019  per  1,000  of  the  population  ;  in  1881-90  it  was  O'lO  per 
1,000  ;  in  1891-1900  it  was  015  per  1,000. 

During  the  flrst  two  of  these  decades  this  fever  death-rate  was 
far  lower  than  was  the  corresponding  rate  in  England  and  Wales 
as  a  whole ;  in  the  third  decade  it  was  again  lower  than  the 
corresponding  rate  in  England  and  Wales,  but  very  little  so. 
The  following  flgures  show  the  distribution  of  these  deaths  in 
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Folkestone  over  the  years  of  the  third  decade  ;  and  the  number   •^^^-  ^«^°'  ^^* 
of  cases  of  enteric  fever  that  came  to  the  knowledge  of  the  local  On  Becurrent 
authority  in  the  same  period  : —  .        Sd^nitary' 

Administration 
at  Folkestone ; 
by  Dr.  Thom- 
son. 

Table  I. 


Yf»r. 

• 

Deaths  from 
Enterio  Fever. 

Known  Cases  of 
Enteric  Fever. 

1891 

•  •  • 

•  •• 

•  •» 

2 

7 

18d2 

•  •• 

•  ■  • 

•  •• 

— 

6 

1893 

•  ••                 1 

•  •  • 

•  •  • 

— 

6 

1894 

•  •  • 

•  a* 

•  •• 

2 

7 

1895 

•  •• 

•  •• 

•  •  • 

— 

10 

1896 

•  •  ■ 

•  •• 

•  •  • 

4 

18 

1897 

«  •  • 

•  a  • 

•  •* 

4 

40 

1898 

•  •• 

•  •  • 

8 

36 

1899 

■  •• 

•  »• 

•  •• 

16 

87 

1900 

•  •• 

9*9 

«  •  • 

6 

60 

It  appears  from  the  death  figures  in  the  above  table  that 
material  increase  of  enteric  fever  in  Folkestone  commenced 
in  1896  and  continued  up  to  1899,  and  that  in  1900,  although 
there  was  diminution  as  compared  with  the  previous  year, 
the  fever  was  still  prevalent  in  serious  amount.  In  the 
last  half  of  the  decade  the  mean  annual  death-rate  from 
enteric  fever  was  0*26  per  1,000,  a  rate  much  in  excess  of 
that  for  England  and  Wales  during  the  same  period.  The 
"case"  figures  indicate  more  accurately  the  progress  of 
the  disease  in  the  district  during  1891-1900,  and  give  a 
general  support  to  the  indications  afforded  by  the  death 
figures. 

In  1901,  14  cases  of  enteric  fever  are  known  to  Jhave 
occurred  in  Folkestone,  while  three  deaths  were  referred  to 
this  disease.  Of  these  14  cases,  four  were  visitors  who  had 
contracted  the  disease  before  their  arrival  in  Folkestone. 
In  this  year,  therefore,  Folkestone  may  be  regarded  as 
having  reverted  to  the  condition  of  relative  freedom  from 
enteric  fever  that  had  characterised  it  for  so  many  years  anterior 
to  1896. 


11870 
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App.  A.  No.  13.  The  incidence  of  the  fever  as  r^rards  the  age  and  the  sex  of 
On  Beourrent  persons  attacked  during  the  period  189C-1900  is  shown  year  by 
Sdsl^itorT    year  in  the  following  table  :— 


Administration 
at  Folkestone ; 
by  Dr.  Thom- 
son. 


Table  IL 


Year. 


Under  5. 


5-14.    16-24.  25-34. 


35-44. 


46  and 
upwards. 


Total 
at  all 
agee. 


Males. 


Females. 


1896   ... 

2 

8 

4 

3 

1 

, 

18 

1 
3 

1897   ... 

2 

13 

15 

8 

— 

2 

40 

13 

1898  ... 

S 

10 

9 

10 

S 

2 

36 

18 

1899   ... 

2 

22 

28 

18 

12 

6 

87 

40 

1900  ... 

— 

15 

24 

6 

6 

— 

60 

13 

16 
27 
18 
47 
37 


In  the  consideration,  at  a  later  stage,  of  the  incidence  of  the 
fever  as  regards  sex  and  age,  it  will  have  to  be  borne  in  mind  that, 
at  the  1891  census,  there  were  in  Folkestone  138  females  to 
100  males  ;  whereas,  at  the  same  time,  in  the  Urban  Districts  of 
England  and  Wales  there  were  108  females  to  100  males.  It  must 
also  be  remembered  that,  np  to  the  age  of  15,  there  was  no 
material  difference,  according  to  the  census  of  1891,  between 
Folkestone  and  these  urban  districts,  as  regards  the  proportion  of 
males  to  females ;  but  that  marked  difference  in  this  respect  is 
manifest  as  regards  persons  aged  15  and  upwards,  as  appears  from 
the  following  figures : — 


Tablb  III. 

Age  Period. 

Urban  Districts  in 
England  and  Wales. 

Folkestone. 

Under  5 

■•* 

100  BCales  to  101  Females 

100  Males  to  102  Females. 

6  — 

... 

f) 

101 

fi 

106 

11 

10  — 

■.. 

II 

102 

II 

102 

II 

15  — 

>.. 

II 

108 

11 

160 

II 

20  — 

•  .• 

}i 

116 

II 

195 

II 

25  — 

... 

•» 

113 

11 

165 

11 

30  — 

>•• 

•1 

108 

II 

158 

!• 

36  — 

•  • 

II 

106 

II 

136 

II 

40  — 

» •• 

II 

109 

11 

140 

II 

195 


Table  III. — continued. 


Age  Period. 

Urban  Districts  in 
England  and  Wales. 

Folkestone. 

46  — 

100  Males  to  109  Females 

100  Males  to  140  Females. 

60  — 

i»             n 

113        „ 

i» 

}» 

146        „ 

55  — 

»i            »» 

118        ., 

If 

n 

140        „ 

60  — 

f            >i 

122        „ 

»i 

»» 

184         , 

66  and  upwards 

)i            yt 

138        „ 

It 

i» 

149        „ 

There  is,  it  will  be  Been,  an  unusally  large  excess  of  females 
over  males  at  ages  above  15  in  Folkestone,  this  excess  being  most 
marked  at  ages  from  15  to  35. 

It  appears  also  from  the  1891  census  that  the  juvenile  population 
in  Folkestone  is  relatively  smaller  than  in  the  urban  districts  of 
England  and  Wales.  In  the  latter  in  1891,  34*7  per  cent,  of  the 
lotal  population  -was  under  the  age  of  15,  -while  in  Folkestone 
only  31*8  per  cent,  of  the  total  population  was  under  this  age. 

Causation  of  Entbbio  Fever  in  Folkestone  in  Recent 

Years. 

At  an  early  stage  of  my  investigations  it  became  apparent  that 
the  public  water  supply  of  Folkestone  had  not  had  concern  with 
the  undue  prevalence  of  enteric  fever  there  in  recent  years.  The 
circumstances  of  the  supply  are  not  such  as  to  cast  suspicion 
upon  it,  and  there  had  been  no  corresponding  increase  of  the 
fever  in  the  Urban  Districts. of  Sandgate  and  Cheriton,  which 
receive,  the  latter  almost  wholly,  the  former  in  part,  the  same 
supply  as  Folkestone.  In  Cheriton,  which  had  at  the  census  of 
1901  a  population  of  7,091,  only  two  cases  of  enteric  fever  are 
known  to  have  occurred  during  the  four  years  1897-1900,  viz.,  one 
case  in  1897,  one  in  1898,  and  none  in  either  1899  or  1900. 

Nor  did  the  consideration  of  the  other  sanitary  circumstances 
of  Folkestone  afford  satisfactory  explanation  of  the  repeated 
occurrences  of  fever  in  the  town.  The  fever  was  not  mainly 
restricted  to  neighbourhoods  characterised  by  markedly  unhealthy 
conditions,  but  affected  all  parts  of  the  district  in  much  the  same 
degree.  Some  of  the  dwellings  in  which  the  disease  appeared 
were  found  to  be  defective  as  regards  drainage,  but  not  in  marked 
proportion  to  the  total  number  of  houses  invaded.*  Exceptional 
incidence  of  the  fever  on  houses  along  particular  lines  of  sewers 
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OnBacnrrent 
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ond  Sanitary 
AdmlniBtration 
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^  This  proportion  was  highest  in  1900,  when  rather  more  than  one-fonrth  of 
the  honses  inTsded  by  the  fever  were  fonnd  to  be  serionsly  defective  as  regards 
drainage  conditions. 
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App.  A,  No.  19.  '^ag  not  observed.    There  was  therefore  no  indication  of  direc 
onBecnrrent     relation    between    conditions    of    sewerage    and    drainage    and 
ftnd^sanSarr     ii^cidence  of  the  disease.     Whether  there  may  have  been  indirect 
Administration  relationship  of  this  kind  will  be  referred  to  at  a  later  stage. 

at  FolkeHtone ;  *^  ^ 

byDr.Tiioni-        The  possibility  of  specifically  infected  shell-fish  having  played 

any  material  part  in  the  recent  fever  occurrences  in  Folkestone 
also  received  consideration.  But  satisfactory  evidence  as  to  fever 
due  to  such  cause  was  not  forthcoming,  save  as  regards  a  group 
of  six  cases  in  1899.  These  six  persons  had,  on  August  27th  of 
that  year,  eaten  oysters  in  company  from  the  same  barrow.  Four 
were  notified  to  the  local  authority  as  sufifering  from  enteric 
fever  on  September  10th ;  another  was  notified  in  like  way  on 
September  12th ;  while  the  sixth,  who  had  fallen  ill  about  the 
same  time  as  the  others,  was  notified  on  September  30th.  The 
oysters  in  question  had  been  derived  from  the  Medway,  and 
bacteriological  examination  of  oysters  from  the  same  bed,  at  a 
a  later  date,  revealed  the  presence  of  bacilli^  colt  communis  both 
within  the  oysters  and  in  the  water  contained  in  their  shells. 
Beyond  this  instance,  however,  there  is  no  indication  that  there 
had  been  relation  between  recent  fever  occurrences  in  Folkestone 
and  consumption  of  shell-fish. 

But  investigation  of  the  milk  supplies  of  the  houses  invaded 
by  enteric  fever  in  1896*1900  led  to  the  conclusion  that  milk  had 
from  time  to  time  during  this  period  had  a  considerable  share  in 
the  dissemination  of  this  disease  in  Folkestone.  In  order  that 
the  relation  of  this  agency  to  the  fever  may  be  adequately 
appreciated,  it  is  necessary  to  consider  the  fever  occurrences 
along  with  the  milk  supply  in  each  of  the  five  years  in  question. 
Comprehension  of  the  facts  about  to  be  set  forth  in  this  way 
will  be  facilitated  by  reference  to  the  accompanying  chart, 
showing  the'  distribution  in  time  of  enteric  fever  in  Folkestone 
in  each  of  these  years,  as  indicated  by  notifications  of  the  cases 
of  the  disease. 

1896. 

In  this  year  18  cases  of  enteric  fever  are  known  to  have  occurred 
in  Folkestone.  "When  compared  with  the  average  amount  of 
enteric  fever  in  towns  of  like  size  this  number  of  cases  presents 
nothing  remarkable.  But  comparison  with  the  fever  records  in 
Folkestone  itself  in  immediately  preceding  years  shows  that 
in  1896  the  known  amount  of  enteric  fever  in  Folkestone  was 
approximately  double  what  had  for  some  time  been  usual.  And 
examination  of  the  diagram  for  1896  shows  that  the  distribution 
of  the  fever  over  the  year  was  unusual,  occurring,  as  it  did, 
mainly  as  two  small  outbreaks  in  the  months  of  May  and  Decem- 
ber respectively.  Of  the  18  cases  in  this  year,  seven  occurred  in 
the  first  half  of  May  and  seven  in  fhe  second  half  of  December. 

Of  the  seven  cases  in  May,  six  occurred  in  four  houses  with  a 
common  milk  supply  ;  the  seventh  case  was  "imported,"*     The 

*  This  term  is  used  to  indicate  cases  that  developed,  while  in  the  district, 
fever  that  had  been  contracted  outside  the  district ;  as  shown  by  consideration 
of  the  date  of  their  arrival  in  Folkestone,  the  date  of  onset  of  illness,  and 
the  length  of  the  incubation  period  of  enteric  fever. 
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milk  vendor  who  famished  this  supply  served  rather  less  than   ^^''  ^^o*    ' 
100  houses  in  Folkestone.    A  case  of  enteric  fever  in  the  Elham  on  Beoamnt 
Union  Cottage  Homes,  situated  outside  Folkestone,  but  supplied  Sd^uan?' 
with  milk  by  this  vendor,  was  notified  on  April  11th,    In  February  ^«i™^»»*'*^***" 
also,  in  Folkestone,  a  single  case  of  the  fever  occurred  in  a  house  by  Dr.  Thorn-* 
to  which  this  vendor  furnished  part  of  the  milk  supply.    At  the  ■®"' 
farm  from  which  this  man  procured  his  milk  the  well-water  used 
for  washing  the  milk  cans  was  found  to  be  polluted  by  sewage, 
while  the  drinking  water  for  cows  was  obtained  from  tanks  which 
received  surface  water  from  an  adjacent  road.    There  were  two 
cottages  on  the  farm  premises,  and  the  families  occupying  these 
cottages  had  both  suffered  with  '^influenssa^*  in  the  month  of 
February.    In  the  same  month  a  boy,  working  at  the  farm,  was 
attacked  by  "  influenza,"  but   waa  subsequently  notified  to  the 
Local  Authority  of  the   Rural  District  in  which  this  farm  is 
situated  as  the  subject  of  enteric  fever. 

This  milk  was  prohibited  from  being  sold  in  Folkestone  on 
May  4th.  The  last  case  that  occurred  in  the  town  in  relation 
with  this  milk  during  the  year  was  notified  to  the  Local  Authority 
on  May  16th. 

Of  the  seven  December  cases,  six  occurred  in  five  houses  with 
a  common  milk  supply,  and  were  notified  to  the  Local  Authority 
as  enteric  fever  between  December  22nd  and  29th.  In  this 
instance  the  milk  vendor  was  not  the  same  whose  milk  supply 
was  implicated  in  May.  He  served  about  100  houses,  and 
procured  his  supply  of  milk  from  two  farms.  At  one  of  these 
farms,  when  well-\'ater  ran  short,  use  was  made  of  water  from  a 
tank  which,  as  in  the  case  above  described,  received  surface  water 
from  an  adjacent  road.  No  case  of  enteric  fever  is  known  to  have 
occurred  about  the  milk  vendor's  premises  or  at  either  of  the 
two  farms  from  which  he  procured  milk. 

Although  both  these  outbreaks  of  fever  were  of  small 
dimensions,  the  close  relationship  of  the  cases  in  time  in  each 
instance,  and  the  almost  entire  restriction  of  the  fever  to  houses 
furnished,  and  fm'nished  solely,  with  milk  by  a  particular  vendor, 
point,  in  the  absence  of  local  conditions  affording  a  sufficient 
explanation,  to  milk  having  been  in  May  and  December  the  main 
agent  of  dissemination  of  the  disease  in  Folkestone. 

It  may  be  noted  that  of  the  12  cases  definitely  associated  with 
these  supplies  in  the  two  months  in  question  10  were  females. 
The  smallness  of  the  figures  involved,  however,  does  not  permit 
that  weight  should  be  attached  to  this  undue  incidence  on 
females;  it  is  here  noted  merely  as  beiug  consistent  with  the 
theory  of  infection  derived  through  milk,  since  fever  so  conveyed 
is  known  to  affect  females  in  larger  proportion  than  males. 

1897. 

In  this  year  40  cases  of  enteric  fever  are  known  to  have 
occurred  in  Folkestone.  As  will  be  seen  from  the  chart,  there 
were  seven  cases  scattered  over  the  first  five  months  of  the  year, 
followed  by  entire  absence  of  the  disease  until  September, 
from  the  latter  part  of  which  until  early  December  there  was 
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App.A,Nx>.i8.  considerable  prevalence  of  fever.    Of  these  4()  cases,  five  were 

On  Beonrrant    ^'  imported,''  while  two  contracted  the  fever  in  the  local  hospital 

andSwiSary     ^^^  infectious    diseases.      The  remaining  33  cases  occurred   in 

Admu^stration  29  houses.    The  milk  supply  to  these  29  houses  was  furnished 

by  Dr.'rSSm-*  by  19  vendors ;  but  13  of  these  houses,  in  which  14  cases  occurred, 

*>"•  were  supplied  by  a  particular  vendor.    To  nine  of  these  this 

vendor  furnished   their    sole  milk   supply,    while  to    four  he 

furnished  only  part  of  their  supply.    This  vendor  was  the  same 

person  on    whose    milk-round  fever    made    its  appearance    in 

December,  1896.    The  number  of  his  customers  was,  as  already 

noted,  about  100.    The  seven  cases  that  occurred  during  the  first 

five  months  of  1897  resided  in  seven  houses,  of  which  five  were 

supplied  with  milk  by  this  vendor  in  whole  or  in  part.    Two 

more  cases  occurred  in  a  house  with  this  milk  supply  in  the  end 

of   September  and  the  beginning  of  October.    Again,  between 

October  19th  and  November  29th,  out  of  10  known  cases  of  fever, 

seven  occurred  in  seven  different  houses  furnished  with   this 

supply. 

The  long-continued  and  at  no  time  heavy  incidence  of  the 
fever  on  houses  supplied  by  this  vendor  is  not  in  accordance 
with  the  customary  behaviour  of  infectious  disease  disseminated 
by  means  of  milk;  at  the  same  time,  the  large  proportion  of 
invaded  houses  on  this  milk-round,  amounting  to  13  per  cent., 
taken  into  consideration  with  the  fe^ct  that  implication  of  other 
milk-rounds,  several  of  them  with  many  more  customers,  was 
almost  nominal,  forbids  its  exculpation  from  share  in  dissemina- 
tion of  the  disease.  It  is  noteworthy,  in  this  connection,  that  of 
the  14  consumers  of  this  milk  attacked  by  the  fever  11  were 
female.  This  is  a  larger  incidence  on  females  than  can  be 
accounted  for  by  the  proportion  of  females  to  males  in  Folkestone. 
But  again  the  figures  are  too  small  to  justify  stress  being  laid 
upon  them ;  the  utmost  that  may  properly  be  said  is  that  they  are 
consistent  with  the  theory  of  infection  having  been  conveyed  by 
milk. 

Undue  incidence  of  fever  is  also  usually  observed  among 
children  when  milk  is  the  agency  by  which  it  is  spread  ;  but  it  is 
doubtful  whether  trustworthy  conclusions,  based  on  facts  as  to 
incidence  of  fever  in  particular  age  groups  in  Folkestone,  can 
be  drawn,  in  view  of  the  large  proportion  of  females  there  at  ages 
over  14, 

There  remain,  in  this  year,  19  cases  of  enteric  fever,  in 
16  houses,  not  accounted  for  as  having  been  consumers  of  the 
incriminated  milk  supply,  nor  as  having  been  "imported,"  nor 
as  having  contracted  the  disease  at  the  local  hospital  for  infectious 
diseases. 

1898. 

In  this  year  36  persons  are  known  to  have  suffered  from  enteric 
fever  in  Folkestone.  Five  were  notified  to  the  Local  Authority 
in  January  and  February  ;  the  remaining  cases  were  distributed 
over  the  latter  half  of  the  year.  Of  these  36  cases,  three  were 
infected  in  the  local  hospital  for  infectious  diseases,  three  are 


199 

believed  to  have  contracted  the  fever  while  narsing  patients  sick  app.  a,Ko  i3. 
with  the  disease,  and  one  was  "  imported."    Four  out  of  the  five  on  Recurrent 
cases  in  January  and  February  can  be  accounted  for  in  one  or  Jnd^^nSary' 
other  of  these  ways.    The  29  cases  not  accounted  for  in  any  Administration 
of  these  ways  occurred  in  27    houses,  supplied  with  milk  by  byDr/fhom-* 
16  vendors.    Locally,  suspicion  fell  on  two  of  these  vendors.    On  ^oo* 
the  milk  round  of  one  of  them  six  cases  occurred  in  five  houses  ; 
these  cases  were   notified   between  June   27th  and  July  18th. 
Suspicion  of  this  milk  was  increased  by  the  fact  that  the  water 
used  in  this  vendor's  dairy  was,  on  analysis,  pronounced  con- 
taminated with  sewage.    But,  on  the  other  band,  this  milk  vendor 
served  no  fewer  than  400  houses ;  so  that  the  incidence  of  the 
fever  on  the  houses  to  which  he  furnished  milk  was  but  1*25  per 
cent.    And,  further,  as  regards  two  of  the  five  invaded  houses,  he 
was  not  the  sole  purveyor  of  milk.    He  was  not  prohibited  from 
continuing  to  supply  milk  in  Folkestone,  and  no  further  cases  of 
the  fever  occurred  on  his  milk-round  in  this  year.    The  only 
suspicious  circumstance  is  the  fact  that  five  of  these  six  cases 
were  notified  v/ithin  the  short  period  of  six  days  (June  27th — 
July  2nd),  at  a  time  when  there  were  no  other  known  cases  of 
the  fever  in  Folkestone. 

On  the  round  of  the  other  milk  vendor  who  came  under  sus- 
picion, six  cases  also  occurred  in  five  houses,  to  four  of  which  he 
was  the  sole  purveyor.  This  vendor  served  250  houses  ;  and  the 
Ciises  on  his  milk-round  were  distributed  over  a  period  of  four 
months,  from  the  beginning  of  August  to  the  end  of  November. 
The  rate  of  incidence  of  the  fever  on  the  houses  served  by  this 
vendor  was  2  per  cent.  These  data,  unsupported  by  other 
evidence,  afford  no  justification  for  the  hypothesis  that  this 
particular  milk  supply  was  aiding  in  the  spread  of  enteric  fever  in 
this  year. 

In  fact,  with  the  possible  exception  of  the  first  group  of  cases 
discussed,  there  is  no  evidence  that  milk  played  any  part  in  the 
dissemination  of  enteric  fever  in  Folkestone  in  1898.  As  regards 
incidence  of  the  disease  on  sex  it  is  to  be  noted,  subject  to  the 
limitation  already  laid  down  regarding  inferences  based  on  small 
numbers,  that  it  is  consistent  with  milk  not  having  had  concern 
with  propagation  of  the  fever  in  this  year.  For,  of  the  29  cases 
under  consideration,  16  were  males  and  14  were  females ;  a 
proportion  which  holds  good  as  regards  cases  in  houses  served 
with  the  suspected  milks,  as  well  as  regards  those  in  houses  not  so 
served. 

1899. 

In  1899,  87  cases  of  enteric  fever,  in  75  houses,  are  known  to 
have  occurred  in  Folkestone.  More  than  four-fifths  of  the  cases 
were  notified  in  the  months  of  September  and  October,  the 
number  of  notifications  attaining  their  maximum  in  the  second 
week  of  the  latter  month.  Subsequent  to  October  only  six 
cases  were  notified.  Of  the  total  number  of  cases,  three  were 
"  imported  "  (two  in  September,  one  in  October),  and  six  were 
referable  to  oysters.  These  latter,  which  have  already  been  dealt 
with,  were  notified  in  September.  Of  the  remaining  78  cases 
(in  66  houses),  24  were  notified  in  September  and  39  in  October 
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App.  a.  No.  13.  These  66  houses  were  supplied  with  milk  by  21  vendors.  But 
there  was  special  incidence  on  houses  supplied  by  four  of  these 
milk  vendors,  as  indicated  by  the  following  list : — 


On  Recurrent 
Enteric  Fever 
and  Sanitary 
Administration 
at  Folkestone ; 
by  Dr.  Thom- 
son. 


Milk 
Vendor. 

1 
Number  of 
Houses  served 

by 

Milk  Vendor. 

Number  of  Cases 

of  Enteric  Fever 

in  Houses  served 

by  Vendor. 

Number  of  Houses 

served  by 
Vendor  invaded 
by  Enteric  Fever. 

Peroenta^  of 
Houses  served  by 
Vendor  invaded 
by  Enteric  Fever. 

100 

18 

17 

Per  cent. 
17      • 

D.          ... 

400 

22 

19 

4-76 

0. 

120 

9 

6 

4-2 

D.      ... 

250 

1 

1 

7 

6 

2-4 

These  four  vendors  derived  their  milk,  either  wholly  or  in  part, 
from  a  common  source,  which  may  conveniently  be  referred  to 
as  A«X.,  inasmuch  as  the  source  included  mUk  from  two  farms, 
one  of  which  belonged  to  the  vendor  A.,  the  other  to  a  farmer  X., 
who  did  not  himself  retail  milk  in  Folkestone,  as  did  A.    X.  sup- 

flied  from  60  to  80  gallons  of  milk  per  day ;  A.  supplied  about 
2  gallons.  These  milks  were  sometimes  mixed  together,  some- 
times not.  The  joint  supply  was  conveyed  to  Folkestone  by  A., 
who  then  partly  supplied  B.,  C.,  and  D.  with  certain  amounts, 
and  sold  the  remainder  on  his  own  milk-round.  The  whole  of 
the  milk  sold  by  A.  on  his  milk-round  came  from  the  A.X.  source. 
The  proportions  of  this  milk  in  the  total  amounts  sold  by  B.,  C, 
and  D.  on  their  rounds  were  respectively  about  one-fifth,  one- 
fourth,  and  one-fifth.  The  A.X.  milk  was  also  taken  by  yet 
another  vendor,  of  whose  total  supply  it  constituted  about  one- 
eighth.  This  vendor  served  about  180  houses  ;  and  three  cases  of 
the  fever,  in  three  several  houses,  occurred  on  his  milk-round. 
There  was,  therefore,  approximate  correspondence  between  the 
proportion  of  A.X.  milk  served  on  these  milk-rounds  and  the 
proportional  incidence  of  the  fever  on  the  customers  of  the  several 
vendors  of  it.  The  total  number  of  fever-invaded  houses  supplied 
in  these  ways  with  A.X.  milk  was  49 — not  50,  since  one  of  the 
houses  was  supplied  by  two  of  the  implicated  vendors.  In  these 
49  houses  there  were  58  cases  of  enteric  fever.  So  that,  out  of 
66  houses  with  78  cases  of  fever,  49  houses,  in  which  58  cases 
of  fever  occurred,  were  supplied  with  A.X.  milk.  With  nine 
exceptions,  the  cases  in  houses  supplied  from  this  source  were 
notified  in  September  and  October.  The  delivery  in  Folkestone 
of  that  part  of  the  A.X.  milk  furnished  by  X.  was  prohibited  on 
October  12th ;  and  after  November  9th  no  further  cases  were 
notified  in  houses  supplied  by  vendors  who  had  been  furnishing 
A.X.  milk,  while  only  two  other  cases  were  notified  in  the  district 
after  that  date.  It  is  to  be  observed,  however,  as  indicated  by 
the  dates  of  notification  of  cases,  that  the  maximum  infectivity  of 
this  milk  was  reached  about  September  22nd,  after  which  date  it 
rapidly  declined  ;  so  that  decrease  of  the  number  of  cases  notified 
in  the  last  three  weeks  of  October  is  to  be  attributed  to  this 
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decrease  in  infectivity,  and  not  to  prohibition  of  the  milk,  a  step   App.A.,Nai3. 
\i'hich  would  not  affect  the  numbers  of  cases  reported  until  the  oo  ReciirreDt 
end  of  the  month.     Delivery   of  that  part  of  the   A.X.   milk  Jn^gJ^jSm' 
furnished  by  A.  was  not  prohibited,  and  continued  to  be  supplied  Adminivtratdon 
in  Folkestone.  S*yDr?TS?m!* 

As  regards  incidence  of  the  fever  on  sex  in  1899,  it  will  be 
observed  from  Table  II.  that,  in  view  of  the  proportion  of  males 
to  females  in  Folkestone,  there  was  a  slight  preponderance  on  the 
former.  But  of  the  58  cases  in  the  houses  supplied  with  A.X. 
milk,  21  were  males  and  37  were  females — an  undue  incidence  on 
the  latter  sex. 

There  is,  therefore,  reason  for  attributing  to  the  A.X.  milk  the 
dissemination  of  a  serious  amount  of  enteric  fever  in  Folkestone 
in  1899.  With  a  view  to  determining  whether  it  was  A.'s  milk 
or  X.'8  milk  that  was  to  blame  for  this  occurrence,  the  following 
facts  require  consideration. 

On  August  10th  a  case  of  enteric  fever  in  X.'s  house  was 
notified  to  the  Local  Authority,  while  a  second  case  in  the  same 
house  was  similarly  notified  on  August  22nd.*  On  examination, 
the  house  drains,  conveying  slop-drainage  and  water-closet  drain- 
age, were  found  to  be  defective,  and  were  leaking  in  the  neigh- 
bourhood of  a  rain-water  tank,  from  which  drinking-water  was 
supplied  to  the  milch  cows  on  the  farm.  Of  two  Medical  Officers 
of  Health  who  inspected  this  tank  in  August,  1899,  one  considered 
that  it  was  at  one  point  defective  and  would  allow  percolation 
from  the  exterior  into  its  interior.  The  water  was  analysed  both 
chemically  and  bacteriologically ;  and,  by  the  latter  method,  the 
presence  of  the  bacillus  coll  communis  was  demonstrated  in  con- 
siderable amount.  Conditions  such  as  these  would  appear  to  cast 
suspicion  on  the  milk  from  X.*s  farm.  But  the  other  Medical 
Officer  of  Health  who  inspected  this  water  tank  could  detect  no 
defective  condition  that  would  permit  of  leakage  into  its  interior ; 
nor  could  I,  when  I  examined  this  tank  in  1901,  discover  such 
a  condition,  although,  it  had  undergone  no  repair  during  or 
since  1899.  The  presence  of  bacillus  coli  in  a  water  derived  from 
the  roofs  of  houses  and  outbuildings  is  not  in  itself  an  indication 
of  dangerous  pollution,  since  these  may  have  come  from  the 
droppings  of  birds,  or  in  other  ways  not  necessarily  associated 
with  danger  to  health.  The  apparently  suspicious  conditions 
quoted,  therefore,  cannot,  unless  supported  by  other  evidence,  be 
regarded  as  sufficing  to  incriminate  the  X.  milk.  And  there 
is  another  fact  which,  unless  cows  can  themselves  contribute 
infection  to  their  milk  while  apparently  altogether  free  from  any 
malady,  points  to  the  exculpation  of  this  milk,  viz.,  that,  on 
August  10th,  X.  removed  his  cows  to  another  farm,  2\  miles 
distant,  at  which  they  remained  until  September  23rd.'  During 
this  time  A.  continued  to  convey  X.  milk,  along  with  his  own, 
into  Folkestone.  All  the  churns  in  which  the  milk  was  conveyed 
belonged  to  A.,  and  were  cleansed  by  him  at  his  own  farm.  No 
sickness  what-ever  is  known  to  have  occurred  among  X.'s  cows 

^  One  of  the  two  medioal  men  who  saw  these  cases  did  not  regard  them  as 
cases  of  enteric  ferer. 
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APP.  A.iNo.18.  in  1899,  nor  among  the  pereoDB  at  his  second  farm.  For  the  first 
On  Recurrent  five  weekfl  of  the  cows'  Stay  at  this  second  farm,  only  the  water  at 
andSanSary'  *^^*  farm  was  made  nee  of  there  ;  while,  during  the  ten  days  or 
AdminiBtratiop  go  immediately  preceding  their  retnrn  to  the  first  farm,  water 
byDr.Som-*  from  the  latter  was  also  utilized  owing  to  its  having  become 
■°°«  scarce  at  the  second  farm.     It   will  be  remembered  that,  in 

Folkestone  in  1899,  notable  amount  of  notification  of  cases  of 
enteric  fever  referable  to  milk  began  on  September  12th,  and 
continued  to  the  latter  part  of  October,  after  which  there  were 
but  few  cases.  If  about  18  days  be  allowed  for  incubation  of  the 
disease  and  for  sufficient  development  of  its  symptoms  to  permit 
its  recognition  and  notification,  serious  degree  of  infection  of  the 
milk  at  fault  would  have  been  taking  place  about  August  25th, 
and  continuing  up  to  about  October  10th.  At  the  first  of  these 
dates  X.'s  cows  had  been  at  his  second  farm  for  over  two  weeks  ; 
they  had  been  brought  back  to  the  first  farm  17  days  before  the 
second  date.  It  is  clear  that  during  the  early  half  or  more  of 
this  period  the  conditions  at  X.*s  first  farm  can  have  had  no 
relation  with  the  fever ;  and  that  the  conditions,  not  free  from 
risk  as  regards  water  supply,  at  his  second  farm,  cannot  be  held 
accountable  for  infective  material  gaining  access  to  the  milk 
during  the  last  17  days  of  the  period.  But  15  cases  that  are  to  be 
regarded  as  having  contracted  the  infection  from  A.X.  milk 
subsequent  to  September  23rd  were  notified  after  October  11th, 
notifications  of  these  cases  continuing  up  to  November  9th. 

If  the  cases  that  occurred  among  consumers  of  A.X.  milk  prior 
to  September  be  taken  into  consideration,  the  matter  becomes 
still  more  difficult  of  explanation,  if  blame  be  attached  to  the 
X.  portion  of  the  A.X.  milk.  Apart  from  illness  among  the  cows, 
of  which  there  is  no  evidence,  only  on  the  remote  hypothesis  of 
continuitv  of  infection  derived  in  the  first  instance  from  X.'s  first 
farm  ;  then  from  X.*s  second  farm  ;  and,  finally,  once  more  from 
X.'b  first  farm,  can  association  of  the  infective  material  of  the 
fever  with  X's  milk  be  accounted  for. 

As  regards  A.,  there  is  no  history  of  suspicious  sickness  about 
his  household,  nor  of  malady  among  his  cows,  in  1899.  His 
water  supply  was  derived  from  a  rain-water  tank  within  20  feet 
of  which  were  a  cesspool  for  slop  drainage  and  a  cesspool  for 
water-closet  drainage,  while  the  house  drain  passed  close  by 
this  tank.  In  times  of  drought  he  supplemented  this  supply  with 
water  from  a  spring  at  another  farm,  conveying  this  water  in  his 
empty  churns  on  his  return  journey  from  Folkestone.  This 
spring  is  open  to  grave  risk  of  dangerous  pollution.  Through- 
out the  whole  period  of  fever  prevalence  A.  conveyed  his  own 
and  X.*s  milk  in  his  own  churns,  washed  on  his  own  premises 
with  water  from  one  or  other  of  the  above  sources.  His  relation- 
ship to  the  A.X.  milk  is  the  only  constant  factor  of  importance 
in  connection  with  that  milk  as  a  fever  agency  ;  and,  in  logical 
sequence,  the  balance  of  evidence  must  be  held  to  indicate 
that  A.X.  milk  became  infective  because  of  that  relationship, 
notwithstanding  failure  to  discover  the  occurrence  of  any  case  of 
enteric  fever  about  A.'s  premises  or  about  the  farm  with  water 
from  which  he  was  wont  to  supplement  his  own  supply. 
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In  the  coarse  of  my  inquiries  on  this  matter  my  attention  was 
directed  to  the  somewhat  singular  coincidence  that  the  milkman 
who  worked  with  X.  in  this  year  had  acted  in  the  same 
capacity  on  the  two  other  farms  which  in  1896  and  1897  supplied 
the  milk  associated  with  fever  in  Folkestone  in  those  years.  The 
suggestion  conveyed  was  that,  if  this  person  were  of  uncleanly 
habits,  he  might  be  the  cause  of  these  successive  pollutions  of 
milk  with  infective  material.  But  no  milkman,  even  if  uncleanly 
in  his  ways,  can  convey  infective  material  to  milk  unless  that 
material  be  there  to  convey ;  which,  as  already  pointed  out, 
demands  an  assumption  as  regards  X/s  two  farms  which  cannot 
reasonably  be  entertained.  Nor  does  the  milkman  in  question 
appear  to  merit  the  suggestion  implied  as  to  his  habits. 
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1900. 

In  this  year  50  cases  of  enteric  fever  in  43  houses  are  known 
to  have  occurred  in  Folkestone.  Of  these  cases,  nine  were 
distributed  over  the  first  seven  months,  followed  in  August, 
September,  and  October  by  material  increase  of  the  disease, 
which  culminated  in  a  sharp,  if  short,  outbreak  in  early  November, 
after  which  there  was  but  little  fever.  Of  the  50  cases,  five  were 
'*  imported." 

The  milk  supply  of  the  remaining  45  cases,  which  occurred 
in  38  houses,  was  furnished  by  19  vendors.  But  in  this  year 
again  there  was  exceptional  incidence  of  the  fever  in  houses 
supplied  by  certain  of  these  vendors,  as  indicated  in  the  following 
statement : — 


Milk 
Yendor. 

Number  of 
Houses  served 

by 
Milk  Yendor. 

Number  of  Cases 
of  Enteric  Fever 
in  Houses  served 
by  Milk  Yendor. 

Number  of  Houses 

served  by  Milk 

Yendor  invaded 

by  Enterio  Fever. 

Percentage  of 
Houses  invaded 

by 
Enteric  Fever. 

A  m               ... 

c.     ... 

100 
120 
260 

6 

6 

16 

6 

4 

11 

Per  cent. 
6 

S-3 

4*4 

The  vendors  referred  to  in  this  statement  as  A.,  C,  and  D.  are 
the  same  as  those  referred  to  by  the  same  letters  in  the  tabular 
statement  given  under  the  year  1899.  The  one  source  of  supply 
common  to  A.,  C,  and  D.  in  this  year,  as  in  1899,  was  the  milk 
already  referred  to  as  A.X.  milk.  The  vendor  described  in  1899 
as  "  B."  did  not  take  A.X.  milk  in  1900. 

In  this  year  A.X.  milk  was  taken,  not  only  by  A.,  C,  and  D., 
but  also  by  three  other  vendors,  and  was  sold  by  them  on  their 
milk  rounds.  These  three  may  be  indicated  by  the  letters  E., 
F.,  and  0.    E.  served  180  houses,  and  in  two  of  the  houses  ou 
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his  round  one  case  of  the  fever  occurred  in  each,  giving  an 
incidence  of  I'l  per  cent,  of  the  houses  he  supplied.  F.  served 
50  houses ;  three  houses  on  his  round  had  each  one  case  of  the 
fever,  giving  an  incidence  of  6  per  cent.  G.  served  100  houses  ; 
only  one  case  of  the  fever  occurred  on  his  round. 

Of  these  six  vendors,  A.  and  G.  supplied  A.X.  milk  only,  while 
this  milk  constituted  about  a  fifth  of  C.'s  supply  ;  about  a  fourth 
of  D.'s  supply ;  about  an  eighth  of  E.'s  supply ;  and  was  taken 
only  occasionally  in  small  quantities  by  F.  In  view  of  the  small 
number  of  houses  invaded  by  the  fever  on  some  of  these  milk- 
rounds,  close  comparison  between  the  numbers  of  these  and  the 
proportion  of  A.X.  milk  distributed  cannot  be  made  with  safety. 
As  regards  incidence  of  the  fever  on  D.'s  round,  it  is  noteworthy 
that  six  of  the  cases,  occurring  in  one  of  the  houses  served  by  him, 
are  not  referable  to  the  A.X.  supply,  since  this  house  was,  it  is 
afiObrmed,  served  by  D.  with  a  milk  which  was  totally  separate  from 
the  A.X.  milk  as  regards  both  source  and  manner  of  distribution. 
And  yet  the  practical  simultaneity  of  onset  of  the  disease  among 
these  six  persons,  who  were  all  notified  as  suffering  from  the 
fever  on  November  1st  and  2nd,  points  to  ingestion  of  infective 
material  by  food  or  milk,  since  water  is  not  in  question.  On 
examination  of  this  house,  which  was  a  girls'  boarding  school,  at 
the  time  these  cases  of  the  fever  occurred  there,  it  was  discovered 
that  the  drains  were  blocked,  and,  on  application  of  the  smoke 
test  to  them,  smoke  gained  access  to  the  scullery  and  the  butler's 
pantry;  It  is,  therefore,  conceivable  that  milk  or  certain  articles 
of  food  which  were  stored  in  these  rooms'  might  have  become 
polluted  by  infective  material  that  gained  access  to  them  by  way 
of  defective  drains.  In  so  far,  therefore,  as  D.'s  round  is  con- 
cerned, the  fever  referable  to  A.X.  inilk  consists  of  10  cases  in 
10  houses,  an  incidence  of  4  per  cent,  on  the  houses  served  by 
him. 

But,  even  if  due  allowance  be  made  for  smallness  of  figures, 
there  is  one  singular  feature  as  regards  the  distribution  of  the 
fever  over  these  several  milk-rounds  in  relation  with  the  propor- 
tions of  A.X.  milk  retailed  by  the  respective  vendors.  This  is  the 
remarkable  fact  that  only  one  case  occurred  among  the  100  houses 
served  by  G.  with  A.X.  milk  only.  To  this  fact  reference  will  be 
made  again.  Be  these  things  as  they  may,  however,  it  is  difficult 
to  exculpate  the  A.X.  supply  from  having,  in  1900  as  in  1899, 
been  a  medium  of  dissemination  of  enteric  fever  in  Folkestone. 
For,  out  of  the  45  cases  not  accounted  for  as  "  imported,"  26  resided 
in  houses,  24  in  number,  supplied  with  A.X.  milk. 

The  incidence  of  the  fever  as  regards  sex  is  also  consistent 
with  milk  having  played  a  considerable  part  in  its  dissemination 
in  1900  ;  36  out  of  the  50  known  cases  in  this  year  having  been 
females.  Of  the  26  cases  among  persons  that  had  consumed 
A.X.  milk,  19  were  females  and  seven  were  males. 

These  facts,  indeed,  point  to  the  A.X.  milk,  infected  in  1899, 
not  having  ceased  to  be  dangerous  in  1900.  Most  of  the  scattered 
cases  of  the  fever  in  the  first  seven  months  of  the  year  resided  in 
houses  supplied  with  this  milk :  and  it  would  seem  that  the 
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infective  material  associated  with  this  milk  supply,  after  thus  app.  a,  No.  13. 

f?iving  rise  to   individual  cases  at  considerable  intervals  in  the  on  Recurrent 

earlier  months  of  the  year,  woke  up  to  renewed  activity  under  andsiinitory*^ 

the  more  favourable  conditions  of  August  and  later  months.  AdminiBtration 

^  at  Folkestone ; 

As  regards  the  question,  which  again  arises,  as  to  whether  JonP''^°™' 
the  A,  milk  or  the  X.  milk  was  responsible  for  the  dissemination 
of  the  fever  in  1900,  no  guidance  is  afforded  by  fever  having 
been  known  to  exist  on  the  premises  of  either  A.  or  X.  The 
condition  of  A.'s  farm  as  regards  water  supply  remained  as  before, 
and  this  supply  was  supplemented  from  the  same  spring  as 
in  1899.  The  drains  at  X.'s  farm  had  in  the  meantime  been 
reconstructed,  and,  although  bacillus  coli  was  this  year  also 
found  in  the  tank  water  referred  to  under  1899,  the  conditions 
of  X.'s  water  supply  were  more  satisfactory  than  those  of  A.'s. 
So  far  as  there  is  presumption  from  local  conditions  at  these  two 
farms,  it  is  against  A.  rather  than  X.  And  in  relation  with  the 
vendor  Q.  there  is  a  feature  in  the  distribution  of  the  A.X.  milk 
which  goes  to  confirm  this  presumption.  By  special  arrangement 
O.  was  furnished,  not  with  the  mixed  A.X.  milk,  but  always 
with  X.  n^ilk  unmixed  with  A.  milk.  He  was  the  only  one  of 
the  various  vendors  who  did  not  take  mixed  A.X.  milk  ;  and,  as 
already  stated,  notwithstanding  his  serving  100  houses,  only  one 
case  of  the  fever  is  known  to  have  occurred  in  these  houses. 
But,  had  the  X.  milk  been  at  fault,  the  proportion  of  cases 
on  G.'s  milk-round  should  have  been  much  higher  than  on  the 
round  of  any  other  vendor  taking  A.X.  milk,  since  Q.  supplied 
unmixed  X.  milk,  while  the  supplies  of  the  other  vendors  were 
not  wholly  derived  from  X.,  and  indeed,  as  regards  most  of  them, 
were  so  derived  in  small  part  only.  This  consideration  indicates 
that  the  milk  responsible  for  dissemination  of  the  fever  in 
Folkestone  in  1900,  as  in  1899,  was  not  the  X.  milk,  but  the 
A.  milk. 

In  1900,  apart  from  "imported**  cases  and  cases  in  houses 
supplied  with  A.X,  milk,  there  were  19  cases  of  the  fever  in 
14  houses  in  Folkestone. 

The  facts  which  have  been  set  out  show  that  in  1896,  1897, 
1899,  and  1900  milk  was  a  prominent  factor  in  the  dissemination 
of  enteric  fever  in  Folkestone,  while  it  may  have  been  reponsible 
for  a  small  share  of  the  fever  in  1898.  The  singular  feature  of 
these  repeated  occurrences  of  enteric  fever  associated  with  milk  is 
that  three  distinct  sources  of  milk  supply  should  have  been 
involved  in  this  relationship  within  the  short  period  under  con- 
sideration. Recurrences  of  the  fever  associated  with  the  same 
milk  supply  would  have  been  less  remarkable,  in  so  far  as  this 
would  have  suggested  that  the  infective  material  of  enteric 
fever  had  established  and  maintained  a  footing  on  or  about  a 
single  farm  from  which  milk  Was  furnished.  But  there  is  a 
cbsu^cteristic,  common  to  many  of  the  farms  in  the  Elham  and 
the  Dover  Rural  Districts,  whence  large  part  of  the  milk  supply 
of  Folkestone  comes,  which  may  serve  as  a  clue  to  there  having 
been  several  sources  of  supply  implicated  in  occurrences  of  the 
fever.  This  characteristic  is  scarcity  of  water  supply,  leading  to 
the  storage  and  use  of  water  of  quality  so  suspicious  as  that 
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derived  from  the  snrface  of  roadways ;  to  the  use  of  water  from 
wells  or  springs  open  to  risk  of  dangerons  pollution  ;  and,  in  the 
event  of  failure  or  shortage  of  water  supply  on  the  farm,  to  the 
use  of  water  procured  from  other  premises  without  due  regard 
to  its  quality.  As  already  recounted,  one  or  more  of  these  con- 
ditions were  in  fact  associated  with  the  three  milk  supplies 
definitely  concerned  in  the  propagation  of  enteric  fever  in 
Folkestone  in  recent  years. 

These  conditions  are  fraught  with  danger  to  the  health  of 
persons  supplied  with  milk  from  such  sources,  and  the  Rural 
District  Councils  of  Elliam  and  Dover  should  take  steps  to  secure 
a  Huflicient  supply  of  pure  water  to  all  such  dairy  farms  within 
their  districts  as  are  now  deficient  in  this  respect. 

But  the  part  definitely  played  by  milk  in  the  dissemination  of 
onteric  fever  in  Folkestone  in  the  period  of  1896-1900  cannot  be 
accepted  as  a  full  explanation  of  the  local  increase  of  this  fever 
during  the  five  years  in  question  over  the  amount  known  to  have 
occurred  in  years  immediately  preceding.  For,  after  deduction 
from  the  known  cases  of  the  fever  in  1896-1900  all  those 
definitely  referable  to  infected  milk  or  to  shell-fish,  and  those 
"imported"  or  infected  in  the  local  hospital  for  infectious  diseases, 
the  last  four  of  these  five  years  still  show  considerably  more 
fever  than  years  immediately  preceding.  The  numbers  of  cases 
in  1896-1900  not  accounted  for  in  one  or  other  of  the  foregoing 
ways  are  as  follows  : — 


Year. 

Number  of  Gues. 

1896 

6  Oaaee  in   4  houses. 

1897 

19          „        16        n 

1898 

28*        „        22        ^ 

1899 

20          ,.        18        „ 

1900 

19t        „        H        ., 

It  will  be  seen  from  these  figures  that  in  each  of  the  four 
years  1897-1900  about  20  cases  of  enteric  fever,  not  definitely 
referable  to  importatioii  of  the  infection  into  the  district  by  milk, 
nor  accounteil  for  in  any  of  the  other  ways  referred  to  above,  are 
known  to  have  occurred  in  Folkestone.  This  is  much  in  excess 
of  the  usual  amount  of  the  fever  in  Folkestone  prior  to  189t>,  auid 
calls  for  explanation. 

It  may  be  contended  that  some  of  these  cases  are  attributable  to 
their  having  consumed  one  or  other  of  the  infected  milks  without 


*  Thi»  number  duei9  not  include  the  six  cttKs  in  June  and  July  su! 
Kaviuir  oontnhct^d  the  diseaw  from  milk. 

t  Tbi«  number  includ€«  the   s^ix  cases  that  ooenrred  in  a  sii^rl^  hoose 
Kovember,  probably  referable  to  local  infection  of  food  or  milk. 
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this  fact  having  been  detected,  owing  to  the  practice  among  milk 
vendors  of  occasionally  supplying  on  their  rounds  small  quantities 
of  milk  to  other  vendors  whose  stock  may  be  running  short.  As 
a  rule,  no  record  is  kept  of  these  transactions,  and  there  is  much 
difficulty  in  tracing  relationship  brought  about  in  this  way  between 
milk  and  fever. 

But  although  there  may  have  been  occasional  cases  caused  in 
Folkestone  in  this  way,  this  hypothesis  cannot  properly  be 
regarded  as  an  adequate  explanation  of  the  matter.  For  it  has  to 
be  remembered  that  in  1898,  with  the  possible  exception  of  six 
cases  in  June  and  July,  milk  did  not  give  rise  to  enteric  fever  in 
Folkestone.  So  that,  as  regards  that  year,  this  view  cannot  be 
accepted.  Further  evidence  against  this  hypothesis  is  to  be  found 
in  the  incidence  of  the  fever  as  regards  sex  upon  the  cases  now 
being  considered.    This  was  as  follows  : — 
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Year. 


Number  of  Cases. 


1897 
1898 


19  Casefl  ;  of  whom    8  were  Males  and  11  Females. 


It 


n 


II 


1899      ... 

•  •• 

•  •• 

20 

II 

w 

12 

II 

II 

8 

>» 

1900      ... 

«•« 

•  •  • 

19 

II 

II 

6 

II 

»> 

14 

»i 

1897-1900 

•  •  • 

•  •• 

81 

i» 

II 

38 

II 

»i 

43 

n 

As  regards  individual  years,  these  figures  are  too  small  to 
afford  reliable  deductions,  but  the  totals  of  the  four  year  period 
are  not  open  to  this  objection.  These  totals  show  that  the 
relative  incidence  of  the  fever,  in  view  of  the  age  distribution 
of  the  Folkestone  population,  was  somewhat  greater  on  males 
than  on  females.  Had  many  of  these  81  cases  contracted  the 
fever  by  drinking  infected  milk,  the  incidence,  it  is  to  be 
anticipated,  would  have  been  considerably  greater  on  females  than 
on  males. 

An  explanation  which  fits  the  foregoing  facts  more  readily  is 
to  be  found  in  the  view  that  the  infective  material  of  enteric 
fever,  finding  its  way  in  considerable  amount  into  Folkestone  in- 
1896  by  means  of  milk,  and  being  on  subsequent  occasions 
reinforced  in  similar  fashion,  continued  there  in  amount  and 
under  conditions  that  favoured  the  propagation  of  the  disease. 
Among  these  conditions  are  to  be  reckoned  the  existence  of  faulty 
sewers  and  house  drains  referred  to  at  an  earlier  stage  of  this 
report.  Such  sewers  and  drains  would  by  permitting  soakage  of 
their  contents  into  the  surrounding  ground  facilitate  access  of  the 
fever  material  to  the  neighbourhood  of  human  habitations.  It  is 
possible,  too,  that  the  enteric  fever  bacillus  thus  brought  into 
near  relation  with  the  human  population  of  Folkestone  found 
the  meteorological  conditions  of  recent  years  more  than  usually 
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APP.A^o.is.  favourable  to  its  viability,  since  these  years  have  been  warmer 
than  the  average.  Whether  the  unusually  low  rainfall*  in  these 
years  had  a  similar  effect  cannot  be  said,  owing  to  want  of 
definite  knowledge  as  to  the  influence  of  this  condition  in  Nature 
on  the  enteric  fever  micro-organism.  Neither  can  the  possibility 
of  the  fever  material  introduced  into  Folkestone,  having  been 
exceptionally  tenacious  of  life  and  more  than  usually  virulent,  be 
overlooked.  To  one  or  other,  or  to  a  combination  of  these 
several  conditions,  the  recurrences  of  so  many  cases  of  the  fever, 
not  referable  to  milk,  in  Folkestone  in  recent  years  may  be 
attributed. 


On  Becurreot 
Knterlc  Fever 
and  S&nitary 
Administration 
at  Folkestone ; 
by  Dr.  Thom- 
son. 


Sanitary  Administration. 

The  sanitary  administration  of  the  Folkestone  Urban  District  is 
in  the  hands  of  the  Town  Council. 

The  health  staff  consists  of  the  Medical  Officer  of  Health,  who 
is  also  engaged  in  private  practice,  and  who  receives  a  salary 
of  £200  per  year ;  of  an  Inspector  of  Nuisances,  who  is  also 
Building  Inspector,  and  who  gives  his  whole  time  to  the  duties  of 
these  two  offices,  and  receives  £200  per  year  in  the  former  capacity 
and  £50  per  year  in  the  latter  capacity  ;  of  an  Assistant  Inspector 
of  Nuisances,  who  gives  his  whole  time  to  the  duties  of  his  office, 
and  who  receives  ISs.  a  week  ;  and  of  a  clerk. 

The  internal  administration  of  the  health  department  is  far 
from  satisfactory.  This  is  due  to  the  relation  in  which  the 
Medical  Officer  of  Health  and  the  Inspector  of  Nuisances  stand 
to  one  another.  The  latter  officer,  who  is  active  and  zealous  in 
the  discharge  of  his  duties,  is  apt  to  deal  with  questions  which 
are  not  within  the  province  of  the  Inspector  of  Nuisances,  and  to 
take  independent  action  in  matters  in  which  supervision  by 
the  Medical  Officer  of  Health  is  necessary.  An  illustration  of 
this  regrettable  condition  of  affairs  is  afforded  by  the  fact  that  the 
Medical  Officer  of  Health  and  the  Inspector  of  Nuisances  have 
reported  separately  to  the  Health  Committee  as  to  the  causation 
of  the  recent  serious  occurrences  of  enteric  fever  in  Folkestone. 
These  two  officers  differ  in  their  conclusions  :  the  Medical  Officer 
of  Health  attributing  material  amount  of  the  fever  in  1900  to 
defective  conditions  of  sewerage  and  drainage  in  Folkestone,  a 
view  not  shared  by  the  Inspector  of  Nuisances.  It  is  no  part 
of  the  duties  of  an  Inspector  of  Nuisances  to  report  upon  the 
etiology  of  questions  involving  medical  considerations,  and  it  is 
much  to  be  deplored  that  the  Local  Authority  should  have 
allowed  such  a  procedure.  The  division  of  authority  that  obtains 
in  the  Folkestone  health  department  is  not  conducive  to  the 
proper  discharge  of  the  duties  which  devolve  upon  it ;  and,  in 
the  interests  of  the  public  health,  the  Town  Council  should  see  to 


*  Examination  of  the  daily  rainfaU  daring  the  years  1896-1900  revealed  no 
relation  between  particular  occurrences  of  rainfall  and  appearances  of  fever. 
No  information  was  available  as  to  variations  in  the  level  of  snbeoil  water 
during  thesQ  years. 
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it  that  the  relations  between  these  two  officers  are  arranged  upon    app.  a,  nq.  is. 
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The  Infections  Disease  Prevention  Act,  adopted  in  1890. 
The  Pablic  Health  Acts  Amendment  Act,  adopted  in  1890. 

Byelaws  with  respect  to  new  streets  and  bnildings,  allowed 
in  1880. 

Byelaws  with  respect  to  slaughterhouses,  allowed  in  1858. 

Byelaws  with  respect  to  common  lodging  houses,  allowed 
in  1889. 

There  are  no  byelaws  under  the  Public  Health  Acts  Amendment 
Act,  1890,  in  force  in  the  district ;  nor  are  there  regulations  under 
the  Dairies  and  Oowsheds  Order,  1885.  The  byelaws  with  respect 
to  new  streets  and  buildings  are  defective  in  several  respects, 
notably  in  regard  to  open  space  in  the  rear  of  new  buildings. 
While,  in  the  main,  an  adequate  amount  of  open  space  has  been 
secured  in  the  rear  of  buildings  erected  since  lo80,  there  are 
nevertheless  many  instances  of  such  buildings  with  insufficient 
open  space  in  their  rear.  The  clause  regulating  this  condition 
requires  revision.  The  Board  have  been  pressing  this  matter  on 
the  attention  of  the  Town  Council  for  more  than  five  years,  but 
without  definite  result.  The  byelaws  with  respect  to  slaughter- 
houses are  antiquated  and  lack  several  provisions  desirable  for  the 
proper  conduct  of  these  places. 

The  Local  Authority  possess  a  hospital  for  infectious  diseases, 
which,  in  addition  to  an  administrative  block  and  the  usual 
outbuildings,  consists  of  three  ward-blocks  and  three  wards  in 
what  is  known  as  the  ^*  old  administrative  block.*'  There  is,  at 
the  rate  of  2,000  cubic  feet  per  bed,  accommodation  for  39  patients, 
distributed  as  follows  : — 

14  in  a  ward-block  of  6  wards. 

12    „  „  2  wards. 

10    „  „  2  wards.    (This  is  a  temporary  struc- 

ture of  wood  and  iron,  erected  in  the  latter  part  of 
1899.) 
3  in  three  small  wards  in  the  *^  old  administrative  block." 
These  wards,  however,  do  not  afford  2,000  cubic  feet 
per  bed. 

There  is  a  steam  disinfecting  apparatus  at  the  hospital  for 
infectious  diseases. 

The  following  table*  indicates  the  amount  of  work  done  in 


*  ThiB  Table  indioateB  the  work  done  under  statntory  notices.  In  addition, 
it  is  estimated  by  the  Inspector  of  Noisanoes  that  a  laree  amount  of  work  has 
been  done  in  consequence  of  verbal  requests  by  officers  of  the  health  department, 
and  also  bj  persons  deorous  of  obtainins^  from  that  department  a  *' sanitary 
oertifioate  '*  as  to  the  state  of  their  premises. 
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Table  IV. 


Work  done  in 
abating  Nuiianoes. 

1880. 

1891. 

1892. 

1998. 

1884. 

1R96. 

1896. 

1697. 

1886. 

1899. 

1900.  Totals. 

Draina.     reoon- 
Btnxcted,    venti- 

1 

81 

87 

68 

67 

48 

96 

81 

27 

182 

668 

lated,  and  trap- 
ped. 
Yards,    sculleriea. 

146 

186 

63 

76 

81 

46 

41 

86 

68 

81 

166 

810 

courte,  and  alleys 

paved  with  eon- 

creta 
Waterclosets  pro- 

112 

94 

128 

145 

96 

66 

48 

62 

82 

114 

160 

1,048 

vided  with  flush- 

ing cisterns. 
Fan   wu}.'s  and  D 

lis 

94 

138 

145 

86 

94 

19 

8 

6 

9 

19 

666 

traps    removed 
ana       replaced 

with    those   of 

modem       con- 

struction. 
Soil  pix>es  brought 

110 

83 

96 

108 

87 

43 

88 

81 

— 

— 

14 

587 

outside  and  ven- 

tilated. 

Bath    waste,   and 

109 

104 

94 

182 

68 

85 

84 

86 

22 

12 

88 

668 

other  waste  pipes 
made     to     dis- 

charge    outside 

over  proper  trap 
gullies. 
Bell  and  lip  traps 

102 

91 

80 

41 

28 

14 

86 

11 

18 

31 

S3 

418 

removed  and  re- 

placed with  traps 

of  modern  type. 
Houses     provided 

06 

44 

88 

86 

41 

46 

48 

28 

16 

11 

14 

878 

with         proper 

spouting. 
Blocked  drains  and 

66 

64 

88 

48 

56 

68 

64 

77 

88 

17 

88 

547 

w.c's  cleansed. 

Foul    W.O.    basins 

64 

46 

48 

.. 

—. 

— . 

— 

— 

— 

— 

— 

1S8 

cleansed. 

Separate  drinking 

42 

87 

86 

29 

22 

8 

9 

16 

— 

— 

3 

800 

water  from  main 

provided. 
Defective  roofs  re- 

S2 

24 

20 

42 

68 

41 

86 

42 

80 

28 

68 

436 

paired. 

Storage      cisterns 

14 

12 

— 

— 

12 

7 

12 

16 

9 

4 

8 

87 

covered  and  ven- 

tilated. 
Cesspools  emptied 
and  cleansed. 

— 

8 

— 

— 

— 

• 

— 

— 

— 

9 

9 

21 

Long  hopper  w.o. 

116 

118 

119 

88 

93 

66 

48 

13 

86 

96 

19 

807 

basins  removed. 

Fowls,animalB.and 
wooden  erections 

— 

— 

U 

21 

12 

8 

14 

IS 

18 

12 

— 

109 

removed. 
Accumulations    of 

^^^ 

„^ 

18 

16 

23 

18 

16 

18 

18 

8 

81 

146 

refuse  removed. 

Cesspools  removed 
and  station  con- 

^ 

_ 

_ 

^ 

_ 

-^ 

1 

— 

— 

— 

— 

1 

nected  to  sewer. 

3B 

7 

16 

40 

Drainh  trappedand 
ventilated,     but 

— 

^— 

^^ 

"^ 

*~ 

^■* 

not  entirely  re- 

constructea. 
Proper  galvanised 

^^ 

.^ 

_ 

_ 

^ 

~ 

— 

84 

310 

868 

804 

861 

iron         covered 

dustbins       pro- 

vided. 

311 

.It  is  eyident  from  these  flgnres  that  a  good  deal  has  recently  app.a,no.is 
heen  done  by  the  Local  Authority  in  the  way  of  effecting  im-  OnBeonrrent 
provement  in  the  general  sanitary  circumstances  of  the  district,  andl^nuaj^^ 
Much  of  the  improvement  brought  about  has  been  in  relation  ^^YoSeSo^^ 
wiih  water-closets  and  their  flushing  arrangements,  and  with  house  by  Dr.  Thom-* 
drainage,  while  good  work  has  also  been  done  in  securing  proper  ^^ 
paving  of  yards.     In  the  last  four  years  of  the  period  comprised 
in  the  table  considerable  attention  has,  it  will  be  seen,  been  given 
to  the  provision  of  proper  dustbins  ;  to  which  matter,  as  well  as 
to  the  need  for  proper  paving  of  yards,  the  attention  of  the  Local 
Authority  was  directed  by    the  Medical  Officer  of   Health  in 
1897. 

For  the  improvements  effected  by  the  Corporation  in  these 
various  directions  credit  is  due  to  them  ;  but  much  yet  remains  to 
be  done.  There  is  still  a  considerable  proportion  of  houso  drains 
that  cannot  be  regarded  as  satisfactory,  and  proper  disconnection  of 
house  drains  from  sewers  is  often  lacking.  The  ultimate  disposal 
of  house  refuse  is  a  serious  blot  on  the  administration  of  the 
district.  The  present  method  is  unsanitary  and  costly,  and  it  is 
difficult  to  understand  why  the  Corporation  have  not  ere  now 
abandoned  it  and  provided  for  the  ultimate  disposal  of  house 
refuse  by  means  of  a  destructor.  The  sewerage  of  Folkestone 
likewise  requires  the  serious  attention  of  the  Town  Council.  In 
this  matter,  it  is  true,  they  have  recently  been  effecting  improve- 
ment, but  it  is  needful  that  like  action  should  continue  until  the 
whole  sewerage  system  of  the  district  can  justly  be  regarded  as  in 
a  satisfactory  state.  It  is  particularly  desirable  that  the  low-lying 
neighbourhoods,  where  sewage  is  apt  to  flood  cellars,  should  be 
promptly  dealt  with  ;  and  the  present  main  sewer  outfall  should 
be  altered  so  as  to  secure  that  there  shall  be  no  deposit  of  offensive 
matters  in  the  harbour  or  on  the  foreshore. 

The  housing  of  the  poorer  classes  is  another  matter  which 
requires  the  attention  of  the  Town  Council,  inasmuch  as  there 
are  areas  in  the  older  and  more  crowded  part  of  the  town  which 
cannot  well  be  dealt  with  save  by  a  scheme  under  the  Housing  of 
the  Working  Classes  Act,  1890.  It  is  true  that  the  Corporation 
have  carried  out  a  scheme,  completed  in  1900,  under  this  Act. 
whereby  they  erected  50  houses  for  the  working  classes  in  the 
eastern  portion  of  their  district.  But  the  class  of  house  erected 
was  quite  unsuited  to  the  end  it  was  desired  to  attain ;  they 
contain  six  rooms  each,  and  their  average  rental  is  Ss.  per  week. 
Houses  with  half  or  less  than  half  this  amount  of  accommodation, 
and  letting  at  less  than  half  this  rental,  are  what  is  wanted  ;  and 
this  should  in  future  be  borne  in  mind  by  the  Corporation  in 
attempting  to  deal  with  this  question. 

The  action  of  the  Corporation  in  dealing  with  the  current  . 
prevalences  of  enteric  fever  in  their  district  in  recent  years  was 
in  the  main  satisfactory.  As  regards  houses  invaded  by  the  fever, 
careful  attention  was  paid  to  securing  isolation  of  the  sick  from 
the  healthy,  as  far  as  practicable.  But  the  amount  of  accommoda- 
tion at  the  hospital  for  infectious  diseases  proved  inadequate 
in  1897,  1898,  and  1899,  at    the  end  of  which  last  year  the 
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On  Beoiirr«Dt 
Enterlo  Fever 
and  Sanitary 
Adminiitration 
at  Foikeflitoqe ; 
by  Dr.  Thom- 
8on. 


APP.A^o.i3.    temporary  wood  and  iron  ward-block  already  referred  to  was 

erected.  The  nnmbers  of  eases  of  enteric  fever  removed  to 
hospital  in  the  period  1896-1900  were  as  follows  : — In  1896, 1 ; 
in  1897,  10;  in  1898,  12;  in  1899,  48;  in  1900,  32.  Final 
disinfection  of  infected  premises  and  articles  was  in  all  instances 
performed,  and  unsanitary  conditions  about  the  dwelling  were 
remedied. 

It  may  be  thought  that  on  certain  occasions  greater  promptness 
might  have  been  displayed  by  the  local  authorUs'  iu  pfohibiting 
the  supply  to  Folkestone  of  milk  which  was  dia^eqaiuating  e9terlc 
fever  in  the  district ;  but  it  has  to  be  borne  in  mind  that  on  such 
occasions  the  relationship  of  milk  to  the  fever  was  obscure,  at  least 
in  the  earlier  stages  of  fever  prevalence,  wd  ttlftt^  fuicoardingly, 
suspicion  was  not  likely  tp  fall  uppn  this  a^iM^y  until  the 
occurrence  of  a  considetable  Qumb^r  of  casep  §^orded  data 
sufficient  to  permit  such  au  hypothesis*  U],uiiit^UoD  of  tliie 
difficulties  that  stood  in  the  way  of  acquiring  d^  on,  which  to 
base  prompt  and  effective  action,  is  afforded  by  the  occurrences 
in  1899 ;  when  the  milk  probibite4  was  no(  Uie  milk  in  fault, 
and  when,  even  had  the  milk  really  i^  fiault  been  prohibited, 
the  prohibition  would  have  come  too  IsM^e  to  be  of  material 
service. 

The  account  which  has  been  given  of  the  sanitary  administra- 
tion of  the  district  shows  that,  while  the  Loca^  Authority  have  in 
recent  yeariB  been  displaying  considerable  activity  in  certain  . 
directions,  it  behoves  them  not  only  to  cont|pue  th^t  activity,  but 
also  to  extend  it  to  other  matters  to  which  they  have  not  yet 
devoted  sufficient  attention.  Prominent  amo^g  the  matters  of 
the  one  or  the  other  sort  e^re  the  conditio^s  of  sewerage  and  house 
drainage  in  their  district,  the  ultimate  disposal  of  sewage  and  of 
house  refuse,  the  housing  of  the  poorer  classes,  and  the  revision 
of  certain  byelaws  as  already  indicated. 
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No.  U. 
Rbpobt  on  a  Looalisbd  Outbbkak  of  Enteric  Fbtbr  at    Apr  a,  no.  ij, 

COVlBNTRY;  by  Dr.  L.  W.  DARRA  MAIR.  OnBnterlo 

•'  Fever  at 

Ooyentry ;  by 

In  aoeordanoe  with  instmctionB  I  paid  a  brief  visit  to  Coventry  ^'•*'^« 
in   September  last,  in  order  to  mike  inquiry  into  a  localised 
ontbreak  of  enteric  fever  in  a  part  of  that  town,  and  to  confer 
-with  the  Medi(»i  Officer  of  Health  on  the  subject. 

I  aseeHained  the  following  particulars — 

The  incidence  of  enteric  fever  on  the  town  of  Coventry,  and  the 
mortality  resulting  therefrom,  during  the  five  years  preceding  1901, 
is  shown  in  the  following  table  : — 


Year. 

Notffled  OMee  of 
Bnterio  Fever. 

Deaths  from 
Enteric  Fever. 

EntericlFever 

Death  Rate 

per  l/KK). 

Io9o.>.         •••         •■• 

1897 

1898 

1899 

1900 

69 
36 
63 
186 
48 

12 
3 
6 

18 
6 

•21 

•05 
•10 
•30 
•09 

AyezBge 

64 

9 

•15 

The  monthly  incidence  of  enterifc  fever  in  Coventry  during  1901 
up  to  the  end  of  September  was  as  follows : — 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

2 

1 

6 

9 

6 

4 

2 

41 

39 

In  Coventry  the  average  yearly  mortality  resulting  from  enteric 
fever  during  the  paist  five  yeam  compart  favotunibly  with  the 
country  as  a  whole,  and  nothing  abnormal  occurred  in  1901  until 
August. 
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A>p.A,No.ii.        A.S  shown  above,  82  cases  were  notified  in  the  third  quarter 
On  Enterio        of  1901.    Of  these  82  cases,  60  occnrred  among  the  inhabitants  of 

Fev«rat  -7  -o 
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Coventry ;  by    ^^®  Street  and  of  the  "  courts  "  which  are  connected  with  it — 
Dr.  Mair. '         namely,  Sherbourne  Street  and  its  seven  **  courts." 

Sherboume  Street  is  a  *'  blind "  street  leading  from  a  street 
called  Spon  Street,  which  is  part  of  one  of  the  main  thoroughfares 
of  Coventry. 

•  *  . 

The  number  of  inhabited  houses  in  Sherboume  Street  is  38  : 
and  in  the  seven  "  courts  "  which  are  connected  with  it  there  are 
48  other  inhabited  houses,  making  a  total  of  86  houses  in  the 
affected  area.  Many  of  the  houses  in  these  ^*  courts  '*  are  built 
back-to-back. 

In  the  following  table  the  notifications  received  during  the 
third  quarter  are  set  out  in  weekly  periods  for  Sherbourne  Street 
and  its  seven  courts,  and  for  the  remainder  of  Coventry  : — 


Sherboume  Stareet 

Remainder  of 

Area. 

Coyentrj. 

Week 

ending. 

Notified  Caeee  of 

Notified  Oases  of 

t 

Enterio  Fever. 

Enterio  Fever. 

July 

0  ... 

... 

_ 

1 

n 

16  ... 

... 

— 

— 

i> 

22  ... 

... 

— 

.  — 

»i 

29  ... 

... 

— 

^■■^ 

August 

6  ... 

... 

1 

1 

i» 

12  ... 

... 

1 

1 

»• 

19  ... 

... 

— 

3 

n 

26  ... 

. .. 

4 

1 

September  2  ... 

... 

30 

1 

n 

9  ... 

... 

15 

8 

w 

16  ... 

•.. 

6       , 

\                               1 

2 

it 

23  ... 

... 

1                                    4 

2        ;     • 

1 

V 

1 

n 

30  ... 
»talB  ... 

... 
... 

••• 

1 

W 

3 

Tc 

60 

1 

22 

-  - 



-  . .  _ 



Among  the  particulars  of  this  outbreak  supplied  to  me  by  the 
Medical  Of&cer  of  Health  is  a  statement  showing  the  approximate 
date  of  attack  of  each  case  in  the  Sherbourne  Street  area.  The 
table  below,  summarised  from  that  statement,  shows  th6  weekly 
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attacks  in  that  area,  together  with  the  weekly  nnmber  of  honses    a^.a,Ko.i4 
freahly  invaded  : —  on  Enteric 

Fever  at 
Coventry  i  by 
Dr.  Mair. 


Weekending. 

Sherboome  Street  Area. 

Oaflee. 

HouBes  Freehly 
Invaded. 

July 

89  ... 

..a 

... 

1 

1 

AngOBfe 

6  ••■ 

... 

... 

1 

1 

•» 

13  ... 

•  •• 

... 

— 

— 

>i 

19  ... 

... 

... 

4 

2 

M 

26  ... 

... 

... 

21 

9 

September  3  ... 

... 

... 

17 

7 

It 

9  ... 

... 

... 

10 

7 

n 

16  ... 

•  •• 

•  •• 

3 

1 

n 

28  ... 

... 

... 

2 

1 

n 

oO  ... 
vtaUB  ... 

*•• 

... 

... 

1 

Tc 

60 

29 

These  figures  suffice  to  show  what  an  explosive  outbreak  of 
enteric  fever  this  was,  that  is  to  say,  one  characterised  by  the 
invasion  of  29  out  of  86  or  more  than  one-third  of  the  houses  in 
the  affected  {u^a,  by  its  sudden  appearance  and  rapid  rise  to 
a  maximum,  and,  for  enteric  fever,  a  very  rapid  decline  there- 
from. 


On  September  3rd,  the  Medical  Officer  of  Health  prepared  a 
report  on  the  outbreak,  which  at  that  time  involved  H3  cases.  He 
discussed  at  length  various  possible  causes,  and  dismissed  in  turn 
water  supply,  milk  supply,  and  food  supply  as  factors  in  the 
outbreak.  He  also  discussed  whether  certain  alterations  which 
had  been  carried  out  at  the  instance  of  the  Corporation  in 
connection  with  some  of  the  houses  could  have  been  responsible 
for  the  outbreak.  These  alterations  had  involved  disturbance  of 
the  floors  and  earth  beneath  in  some  of  the  houses  and  the 
reconstruction  of  some  water-closets ;  but  he  pointed  out  that  the 
incidence  of  the  illness  did  not  correspond  exactly  with  the  houses 
whose  floors  had  been  disturbed,  and  that  the  closets  were  not  in 
proximity  to  the  houses  affected.  He  therefore  dismissed  the 
carrying  out  of  these  works  as  an  explanation  of  the  outbreak, 
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Fever  at 
Ooventry ;  by 
Dr.  Mair. 


^^•^^o-i^  and  finally  conclnded  that  the  most  probable  cause  v^sb  to  be 
On  Enteric        f  oand  in  the  habit  which  the  children  of  this  street  had  of  playing 

in  the  River  Sherbonme.  This  is  a  stream  which  in  its  coarse 
through  Coventry  flows  past  Sherboume  Street  and  one  of  its 
courts,  namely,  Court  4.  Access  to  the  river  from  this  court  is 
not  prevented  by  any  fence  or  other  obstacle  (see  map). 

In  support  of  this  contention  he  pointed  to  the  existence  of 
surface  drains  discharging  into  the  river  from  Sherboume  Street 
and  from  Court  4,  which  ''did  not  merely  convey  rain  water*': 
and  to  the  fact  that  the  outbreak  unduly  aiffected  children  under 
15  years  of  age. 

In  my  judgment  the  evidence  in  favour  of  this  conclusion  is 
not  very  strong.  In  the  first  instance,  while  th&  cause  suggested 
is  perhaps  not  an  impossible  one,  it  is  at  least  not  a  probable 
explanation  of  such  a  localised  explosive  outbreak  as  this  was, 
unless  it  can  be  shown  that  the  habit  of  playing  in  the  polluted 
stream  is  peculiar  to  the  affected  locality,  and  that  no  children 
other  than  those  living  in  the  affected  area  played  in  the  stream 
at  the  spot  in  question.  The  stream  is  admittedly  polluted,  and 
the  Sherboume  Street  "  Court  4 "  is  only  one  "  of  a  number " 
in  Coventry  "which  are  quite  open  to  the  river,"  dnd  where, 
presumably,  playing  in  the  river  may  also  be  indulged  in. 
Moreover,  the  evidence  obtained  by  the  Medical  Officer  of  Health 
went  to  show  that  "  large  numbers  of  children  find  amusement 
in  this  way ''  at  Sherboume  Street,  so  that  it  is  not  unsafe  to 
conclude  that  children  other  than  those  living  in  Sherboume 
Street  join  in  this  amusement. 

For  these  reasons  an  outbreak  due  solely  to  the  cause  suggested 
by  the  Medical  Officer  of  Health  would  be  expected  to  have  been 
more  diffused. 

Moreover,  the  age  incidence  of  the  outbreak,  which  the  Medical 
Officer  of  Health  relied  upon  as  further  support  of  his  con- 
tention, does  not  seem  to  lend  confirmation  to  his  hypothesis. 
In  the  following  table  sex  as  well  as  age  incidence  of  the 
disease  as  it  affected  the  Sherboume  Street  area  is  shown, 
and  also  the  percentage  of  cases  occurring  in  each  of  the  age 
groups. 


Ages. 

Under 
6 

6— 

10- 

16— 

20- 

26— 

SO— 

86 
Upwards. 

Total. 

Males 
Females       •.. 

3 
2 

6 
6 

7 
8 

8 

8 

S 
3 

8 

1 

— 

1 
S 

se 

30 

Total 

6 

10 

16 

16 

6 

4 

1 

3 

60 

Percentage  ... 

8 

17 

26 

27 

10 

6 

2 

6 

— 
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This  table  shows  that  the  bulk  of  the  cases  was  among  children    app.  a,No.14. 
and  young  persons  between  the  ages  of  5  and  20,  but  it  also  shows  od  Snteric 
Uiat  there  were  actually  more  cases  among  f  eniialee  at  these  ages   co^try ;  by 
than  among  males.    It  is  to  be  presumed  that  in  the  amusement  Dr.Mair/ 
of  playing  in  the  river,  boys  would  far  outnumber  girls,  so  that 
the  sex  incidence  of  the  cases  tends  really  to  discountenance  thb 
river  playing  as  the  principal  cause  of  the  epidemic.     Moreover, 
the  disease  had  as  many  victims  between  the  ages  of  15  and  20 
as  between  those  of  10  and  15,  while  the  river  cause  would 
be  expected   to  have  affected  only  the  age  groups  5  to  10  ahd 
10  to  15. 

Leaving  the  Medical  Officer  of  Health's  suggestion  of  the  cause 
of  the  outbreak,  it  may  be  considered  whether  in  any  of  the 
alternatives  discussed  and  dismissed  by  him  there  may  not  after 
all  be  found  a  more  probable  solution. 

And,  firstly,  it  cannot  be  doubted  that  an  explosive  outbreak  of 
this  sort  is  due  most  probably  to  infection  by  either  (a)  water, 
(6)  milky  or  (c)  other  food. 

The  strict  localisation  of  the  epidemic  to  Sherboume  Street 
and  its  courts  does  not  support  a  food  infection.  Moreover, 
inquiries  made  by  the  Medical  Officer  of  Health  in  regard  to 
such  articles  of  food  as  shell-fish  and  ice-cream  led  to  negative 
results  only. 

Inquiries  made  by  the  Medical  Officer  of  Health  in  regard  to 
milk  disclosed  the  fact  that  nearly  all  the  invaded  houses,  and, 
indeed,  the  majority  of  the  houses  in  Sherbourne  Street  and  its 
courts  obtained  milk  from  a  particular  cowkeeper.  This  cow- 
keeper's  milk-shop  is  close  to  Sherboume  Street,  and  his  customers, 
with  the  exception  of  four  or  five,  fetch  their  milk  from  the 
milk-shop,  so  that  he  has  no  milk-round.  Consequently  he  had 
no  record  of  his  customers  or  of  their  number.  But  the  Medical 
Officer  of  Health  was  able  to  elicit  that  the  number  of  families 
served  by  this  dairy  must  have  approached  200  ;  and  as  there  are 
only  86  inhabited  houses  in  Sherboume  Street  and  its  courts,  it 
follows  that  the  majority  of  his  customers  lived  elsewhere.  There 
was  no  reason  to  suppose  that  the  Sherboume  Street  customers 
had  on  any  occasion  milk  other  than  that  supplied  generally  to  his 
customers,  so  that  since  the  epidemic  was  so  strictly  localised 
milk  supply  cannot  but  be  dismissed  as  an  explanation  of  the 
outbreak. 

There  now  remains  the  water  supply  to  be  considered.  The 
Medical  Officer  of  Health  in  his  report  of  September  3rd  wrote  as 
follows  on  this  point : — 

The  whole  of  thehonaeB  oonaBmed  (i.0.,  in  Sherbonzne  Btrwtarea)  an  supplied 
with  town  water.  Until  one  month  ago  the  hooBea  in  Court  4  and  the  houses  in 
front  of  them  (20  houses  in  all)  were  supplied  by  a  pump  («m  map).  This 
pomp  water  had  been  preyionsly  analysed  and  fbund  to  be  good  water.  Town 
water  was  laid  on  to  this  oourt  a  month  ago,  not  beoause  ai^  fault  was  found 
wiUi  the  pump  water,  but  beoause  the  town  water  was  then  being  supplied  for 
the  first  mne  to  this  property  for  use  in  some  wsier-olosets  then  being  erected. 
Since  that  time  both  pump  and  town  water  have  been  available,  and  both  hare 
been  in  use  for  drinking  purposes. 


218 

APP.  A,  No.  14.       Daring  the  past  week  (on  Aagnst  24th)  I  have  taken  a  sample  of  the  pomp 

— -  water  and  analysed  it ;  okemioallj  it  shows  no  sign  of  org^anic  poUation  and, 

PevOT  at  though  this  does  not  absolutely  negative  the  possibility  of  its  oaumng  typhoid 

Coventry ;  by     ^^yer,  it  is  fairly  strong  proof  against  it  (see  Addendum).    Further,  there  are  other 

Dr.  Mair.  invaded  houses  in  Sherboume  Street  and  in  Court  3  where  no  question  of  this 

pump  water  arises.    .    .    .    Although  this  and  other  indications  are  against  the 

probability  of  this  pump  water  being  the  source  of  the  epidemic,  yet,  since  town 

water  is  laid  on  to  the  houses  in  Court  4,  there  remains  no  need  for  the  pump, 

which  might  with  some  be  an  object  of  suspicion.    I  have,  therefore,  affixed  a 

notice  to  tiie  pump  that  it  is  not  to  be  used  for  drinking  purposes,  and  further 

the  handle  of  the  pump  has  been  tied  up.    Against  the  supposition  that  the 

public  water  supply  could  be  the  cause  is  the  fa^  that  the  epidemic  is  so  strictly 

limited. 

On  September  6th,  the  Medical  Officer  of  Health  again 
reported : — 

The  pump  of  Court  4,  Sherboume  Street,  has  been  more  effectually  dceed  by 
having  its  handle  thrown  out  of  gear.  The  well  has  been  opened,  emptied,  and 
examined.  The  internal  surface  of  the  well  does  not  show  any  appearance  of  any 
leakage  of  sewage  matter.  After  emptying,  it  refilled  in  24  hours,  and  in  a  way 
to  suggest  that  its  main  source  of  supply  is  a  spring  rather  than  simply  subsoil 
water.  ...  In  order  to  obtain  fuller  information  concerning  the  water 
supply,  I  have  submitted  to  the  Public  Analyst  a  sample  of  water  from  the  pomp 
in  Court  4. 

This  sample  was  taken  on  September  Ist  {see  Addendum). 

Snbsequently  the  Medical  Officer  of  Health  in  a  report  dated 
September  17th,  further  wrote  on  this  point : — 

Up  to  August  31st,  44  patients  (out  of  55)  had  partaken  of  this  pump  water, 
and  the  pump  water  apparently  obtained  a  reputation  in  regard  to  coolness  and 
taste  which  gave  it  some  pre-eminence  over  the  ordinary  tap  water,  even  among 
people  in  this  neighbourhood,  who  should  not  properly  have  partaken  of  this 
water,  living  as  they  do  in  houses  not  intended  to  be  served  by  it.  ...  On 
September  13th,  I  received  from  Dr.  Bostock  Hill,  the  Public  Analyst,  his  analysis 
of  this  water  (tee  Addendum).  .  .  .  Dr.  HiU  remarks  in  reference  to  the 
sample  of  water  from  pump  at  Court  4,  Sherboume  Street,  that  '*  it  contains 
very  little  f redx  organic  matter,  and  shows  no  evidence  of  any  sewage  pollution  ; 
in  fact,  for  a  pump  water  ^and  therefore  drawn  from  a  surface  well  as  I  presume) 
it  is  of  remarkable  purity.  .  .  .  I  see  no  reason  why  it  should  be  considered 
liable  to  injure  health."  In  regard  to  the  number  of  cases  where  this  water  had 
been  partaken  of  and  on  which  the  suspicion  of  this  pump  was  grounded,  there 
are  certain  observations  whidi  I  would  offer.  First  of  all,  such  a  suspicion  of 
the  causation  of  an  outbreak  is  militated  ag^ainst  by  the  fact  that  not  all  of  the 
affected  persons  had  partaken  of  this  water  supply,  and,  secondly,  many  who  had 
partaken  were  not  affected.  Further,  if  the  numerical  argument  is  to  be  applied 
in  its  entirety,  greater  suspicion  attached  to  the  milk  supply  than  to  the  water 
supply,  sinoe  no  less  than  46  patients  have  obtained  their  milk  supply  from  the 
same  source. 

The  fallacy  of  the  last  argument,  however,  is  obvious.  Before 
being  able  to  maintain  by  numerical  test  that  greater .  suspicion 
attached  to  a  milk  supply  than  to  a  water  supply,  it  would  be 
necessary  to  show  on  the  one  hand  the  ratio  between  the  number 
of  people  consuming  the  suspected  milk  and  the  number  of  those 
consumers  attacked,  and,  on  the  other  hand,  similar  data  regard- 
ing the  suspected  water  supply.  This  unfortunately  is  not 
possible.  Neither  the  number  of  consumers  of  the  suspected 
milk,  nor  that  of  the  consumers  of  the  suspected  water  supply  is 
known. 

But  analogous  data  as  regards  houses  instead  of  persons  are 
known,  which  throw  some  light  on  this  point.  The  number  of 
houses  supplied  with  the  suspected  milk  is  approximately  200, 


219 

according  to  the  inveBtigatione  of  the  Medical  Oflacer  of  Health,    act.a,no.14. 
and  the  number  of  houses  invaded  by  enteric  fever  in  the  affected  on  Enterio 
area  in  which  this  milk  was  consumed  was  20,  a  ratio  of  10  per  oovStrysby 
cent.    On  the  other  hand,  inquiries  made  specially  by  the  Medical  Dr.Mair. 
Officer  of  Health  for  the  purpose   of  this  report,  showed  that 
in  49  of  the  86  houses  in  Sherbourne  Street  and  its  courts,  the 
suspected  water  had  been  consumed.     The  number  of  houses 
invaded  with  enteric  fever  where  this  water  had  been  consumed 
was  22,  a  ratio  of  45  per  cent. 

So  that  a  numerical  test  instead  of  showing  that  the  greater 
suspicion  attached  to  the  milk  supply,  actually  makes  the  suspicion 
attsbching  to  the  pump  water  become  a  serious  one. 

Moreover,  among  the  cases  of  enteric  fever  notified  from  other 
parts  of  Coventry  was  one  notified  during  the  week  ended 
September  2nd  {see  Table,  page  2),  in  a  young  man,  who  had 
visited  a  house  in  Sherbourne  Street  during  the  first  week  of 
August,  and  had  there  consumed  some  of  the  pump  water. 

But  7  houses  in  Sherbourne  Street  were  invaded  where  it  was 
alleged  the  pump  water  had  not  been  consumed  :  that  is  to  say 
19  per  cent,  of  the  houses  in  the  affected  area  where  the  pump 
water  is  said  not  to  have  been  consumed  were  also  invaded  with 
the  disease.  This  fact  may  seem  to  discount  the  probability  of 
the  epidemic  having  been  caused  by  this  water,  but  it  does  not 
necessarily  do  so.  In  epidemics  due  to  water  supply,  it  is  the 
general  experience  for  cases  to  arise  which  cannot  be  accounted 
for  by  the  original  cause.  Such  cases  may  occur  in  the  later 
stages  of  the  epidemic  and  be  due  to  infection  derived  from 
earlier  cases  of  the  epidemic  :  moreover  it  is  possible  for  cases  to 
occur  at  any  stage  of  an  epidemic  and  to  be  due  to  causes 
independent  of  the  epidemic  cause,  though  such  cases  would  be 
expected  to  be  relatively  few  in  number.  It  is  also  possible  for 
such  cases  to  be  in  reality  due  to  the  original  cause,  though,  owing 
to  the  inaccuracy  of  the  information  elicited  regarding  water 
consumed,  they  may  not  appear  to  be  so. 

It  may  be  that  the  cases  (8  in  number)  which  occurred  in  these 
seven  houses  could  be  accounted  for  by  coming  within  one  or 
other  of  the  above  categories.  In  two  at  least  of  the  houses  at 
any  rate  the  cases,  occurring  as  they  did  at  the  end  of  the  epidemic, 
may  almost  certainly  be  regarded  as  ''  secondary  "  cases.  More- 
over it  is  to  be  noted  that  in  the  earliest  stages  of  the  epidemic — 
mdeed  until  the  epidemic  reached  its  height — the  occupants  of 
every  house  infected  admitted  the  use  of  the  pump  water.  What- 
ever may  be  the  true  significance  of  the  occurrence  of  cases  in 
these  houses,  it  is  insufficient  in  itself  to  warrant  the  dismissal 
from  further  consideration  of  the  pump  water  2^  the  real  cause  of 
the  epidemic. 

It  therefore  becomes  necessary  to  inquire  whether  any  other 
circumstances  connected  with  the  epidemic  pointed  in  the  same 
direction. 
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App.  VNo.  R  B^t  apart  from  such  considerations,  inquiry  has  shown  that,  as 
On  Enteric  a  matter  of  fact,  the  immediate  neighbourhood  of  the  well  was 
Coventry;  by  Subjected  to  very  exceptional  strain,  and,  moreover,  at  just  the 
Dr.  Mair. '         time  whcu,  if  the  well  water  was  responsible  for  the  bulk  of  the 

enteric  fever,  it  must  have   been  contaminated  with  infective 

material. 

Reference  has  been  made  on  page  215  to  certain  sanitary 
alterations  which  were  carried  out  in  connection  with  the  houses 
in  Court  4.  These  involved  the  reconstruction  of  a  block  of  five 
water-closets  at  the  back  of  the  court.  Two  of  the  water-closets 
ware  demolished  on  July  1st,  and  the  new  ones  erected  in  their 
place  were  completed  on  JuJy  13th.  The  remainder  were  de- 
molished on  July  15th,  and  the  new  ones  erected  in  their  stead 
were  in  turn  completed  on  August  3rd.  The  result  of  this 
proceeding  was  that  between  July  15th  and  August  3rd,  the 
inhabitants  of  Court  4,  that  is,  of  16  houses  including  4  houses 
facing  Sherbourne  Street,  were  provided  with  but  two  water- 
closets  connected  with  their  court,  though  it  is  said  they  could 
have  used  two  waterclosets  at  the  back  of  Nos.  23  and  24,  Sher- 
bourne Street,  close  to  the  Court.     {See  map.) 

Though  these  closets  are  situated  some  distance  from  the  well, 
it  is  obvious  that,  with  such  temporary  inconvenience  as  this, 
the  amount  of  excretal  matters  disposed  of  upon  the  paving  of  the 
court  must  have  been  very  much  increased — a  danger  complicated 
by  the  existence  of  two  cases  of  enteric  fever  in  two  adjoining 
houses  close  to  the  well.  To  add  to  what  must  have  been  a 
general  upset  in  the  customary  life  of  these  people,  the  floors  of 
all  the  houses  in  the  court  except  four,  were  dug  up  and 
retiled. 

But  beyond  these  works,  a  very  important  alteration  took  place 
in  the  water  supply.  Up  to  this  time,  the  only  water  available 
for  the  inhabitants  of  the  court  had  been  that  from  the  well, 
which  by  an  ingenious  arrangement  also  supplied  water  for 
flushing  the  old  water-closets.  With  the  reconstruction  of  these 
closets,  however,  it  was  arranged  to  supply  them  with  water 
from  the  main,  and  incidentally  to  also  provide  a  drinking-water 
service  from  the  main  in  Court  4,  near  the  pump,  by  means  of 
a  stand  pipe. 

The  map  accompanying  this  report  shows,  inter  alia^  the  position 
of  the  water-main  in  Sherbourne  Street  (blue  line),  and  the 
position  of  the  service  pipes  (red  lines)  which  were  laid  in 
connection  with  the  above  works.  These  new  service  pipes  were, 
it  seems,  laid  at  a  depth  of  2^  feet. 

It  will  be  observed  from  the  map,  that  the  service  pipe 
supplying  the.  tap  in  Court  4,  was  laid  in  close  proximity  to  the 
well. 

The  construction  of  the  necessary  trenches  and  the  laying  of 
the  pipes  was  carried  out  at  the  end  of  July.  The  pipe  supplying 
the  tap  in  the  court,  and  the  pipes  supplying  the  new  water- 
closets  were  inspected  and  passed  by  the  Water  Inspector  on 
July  30th,  after  which  the  trenches  were  filled  in  :  although  it 
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was  not  until  August  12th,  that  water  was  turned  on  for  drinking    app.  a^o.  i4. 
purposes,  and  not  until  August  19th  that  water  from  the  main  was  on  Enteric 
turned  on  for  the  supply  of  the  new  closets.  CovenSr ;  by 

Dr.  Malr. 

It  has  been  already  pointed  out  that  if  the  well  in  Court  4 
was  responsible  for  the  bulk  of  the  enteric  fever,  it  must  have 
received  infective  material  just  before  or  just  after  Augast  1st ; 
and  it  seems  not  improbable  that  the  carrying  out  of  the  above 
desirable  sanitary  improvements  resulted,  just  aboat  that  time,  in 
a  temporary  channel  being  made  into  the  well,  by  which  infective 
material  reached  it  from  the  surface.  The  general  confusion 
could  only  result  in  the  fouling  of  the  surface  being  far  above 
the  ordinary  :  but  if  it  be  assumed  from  what  is  known  of  the 
well,  that  pollution  from  the  surface  could  not  easily  reach  it,  it 
may  well  be  that  it  was  not  until  the  digging  of  the  pipe  trench 
near  the  pump  that  pollution,  perhaps  by  a  small  but  direct 
opening,  was  enabled  to  take  place.  It  is  to  be  noted,  in  this 
connection,  that  the  water  level  in  the  well  was  about  three  feet 
from  the  surface,  and  that  the  new  water  pipe  was  laid  2^  feet 
from  the  surface 

That  infective  material  did  actually  reach  the  well  in  some 
such  exceptional  manner  as  this,  receives  confirmation  from  all 
the  circumstances  of  the  outbreak  apart  from  the  date  of  its 
commencement.  This  was,  as  has  been  shown,  characterised  by 
very  sudden  development  to  a  maximum  followed  by  still  more 
rapid  subsidence  to  a  minimum.  And  if  the  pipe  trench  alone 
provided  the  channel  for  pollution,  it  follows  that  pollution  took 
place  for  only  the  few  days  that  the  trench  remained  open ;  in 
other  words  that  the  water  in  the  well  received  infective  material 
only  during  that  period.  Laboratory  observation  has  shown  that 
if  to  a  sample  of  water  of  considerable  purity — such  as  the  water 
of  this  well  evidently  was — be  added  a  quantity  of  enteric  fever 
micro-organisms,  the  latter  rapidly  disappear.  In  the  case  in 
question,  it  may  be  thoaght  that  what  occurred  was  exactly 
similar :  that  is  to  say,  that  the  well-water  received  infective 
material,  perhaps  small  in  amount,  while  the  pipe  trench  remained 
open ;  that  this  access  of  such  material  ceased  when  the  trench 
was  filled  in ;  and  that  thereafter  the  infective  material  already 
in  the  well  rapidly  dwindled  to  zero.  In  other  words,  the  well 
water  was  capable  of  producing  enteric  fever  among  its  consumers 
for  a  few  days  only  :  a  circumstance  which  tallies  with  the  sudden 
onset,  short  duration,  and  sudden  cessation  of  the  outbreak. 

Moreover,  the  favourable  nature  of  the  chemical  analyses 
and,  so  far  as  it  went,  also  of  the  bacteriological  examination 
of  the  water  three  or  four  weeks  subsequently,  is  also  accounted 
for. 

Steps  taken  to  oopb  with  the  Epidemic. 

It  was  at  an  unfortunate  time  that  this  epidemic  of  enteric  fever 
occurred.  The  Isolation  Hospital  belonging  to  the  borough  was 
not  only  in  the  hands  of  the  builders,  and  undergoing  extensive 
improvement,  but  such  accommodation  as  was  available  was  fully 
occupied  by  sufferers  from  scarlatina* 
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App.  A,  No.  14,  Under  these  circumstances  no  attempt  was  made  to  isolate  in 
On  Bstdrio  hospital  any  of  the  cases  of  enteric  fever,  beyond  four  which  were 
OvTentojr ;  by  admitted  into  the  general  hospital,  until  the  end  of  September. 
Dr.Mair.*         J^t  that  time,  by  hastening  on  the  building  operations,  a  new 

pavilion  containing  accommodation  for  30  beds  was  got  ready, 
and  efforts  were  made  to  cause  those  still  suffering  from  the 
disease  to  be  removed  to  the  hospital.  But  now  very  few  fresh 
cases  were  occurring,  and  with  the  exception  of  those  few  cases 
the  advantage  of  hospital  treatment  was  refused  by  the  sufferers, 
of  which  there  were  then  some  76,  of  whom  39  were  convalescent, 
and  3  were  too  ill  to  be  removed. 

A.  printed  form  of  instructions,  detailii^g  precautions  to  be 
adopted,  was  delivered  at  each  infected  house,  and  people 
were  informed  that  disinfectants  could  be  obtained  from  the 
Public  Health  Offices.  The  disinfectant  issued  was  carbolic 
powder. 

As  regards  the  treatment  of  excreta,  people  were  advised  to 
disinfect  them  with  this  powder,  and  dispose  of  them  in  the 
water-closet.  This  must  have  involved  much  trouble  and  danger 
in  Court  4,  as  has  been  pointed  out,  while  the  closets  were 
disorganised,  especially  as  they  were  also  without  water  supply 
until  August  19th,  by  which  date  four  cases  were  in  progress  in 
this  court.  It  is,  indeed,  questionable  whether  under  the  most 
favourable  circumstances  such  a  method  of  disposal  of  infective 
excreta  is  free  from  danger,  especially  in  working-class  dwellings; 
and,  indeed,  whether  anything  short  of  removal,  daily  or  on 
alternate  days,  of  such  matters  in  specially-contrived  receptacles 
can  be  regarded  as  adequate  when  a  case  of  enteric  fever  is  dealt 
with  in  an  ordinary  working-class  dwelling — a  procedure  which 
is  not  difficult  to  carry  out  in  practice. 

The  Coventry  Nursing  Institution  undertook  the  nursing  of  the 
patients  in  the  epidemic  area,  and  the  Medical  Officer  of  Health 
has  put  on  record  in  one  of  his  reports  his  belief  that  the 
nurses  of  this  Institution  rendered  very  valuable  assistance.  In 
September  a  trained  nurse  was  employed  by  the  Corporation  to 
act  as  a  female  health  visitor.  She  also  did  useful  work  by 
visiting  each  infected  house,  and  by  giving  '*  specific  instructions 
concerning  the  proper  dispo^  of  excreta,  of  slops,  and  of  washing 
water." 

Beyond  these  measures  the  drains  and  gullies  of  the  affected 
area  were  flushed  with  water  and  disinfectants. 

In  consequence  of  the  opinion  formed  by  the  Medical  Officer 
of  Health  as  to  the  causation  of  the  epidemic,  no  steps  were  at 
first  taken  to  prevent  the  consumption  of  the  well-water.  How- 
over,  on  August  29th,  the  pump-handle  was  fixed,  and  later  on  it 
was  put  out  of  gear. 


Remarks. 

In  the  course  of  my  inquiries,  certain  matters  of  administrative 
concern  came  to  my  notice,  to  which  it  is  desirable  to  refer* 
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I  have  already  alluded  to  the  importance  of  dealing  adequately   app.  a,  No.  ii. 
with  infective  excreta  in  cases  of  enteric  fever  treated  at  home,  on  Enteiic 
The  allied  subject  of  the  supply  of  disinfectants  to  infected  Coventry -by 
houses  also  requires  consideration  in  Coventry.    Apart  from  the  Dr,MaSr. ' 
question  of  the  legal  authority  for  the  distribution  as  above  of 
disinfectants  from  the  Public  Health  offices  it  is  hardly  satis&ctory 
to  rely  upon  the  occupants  of  an  infected  house  to  fetch  from  one 
or  another  dep6t,  disinfectants  for  use  during  the  existence  of 
infectious  disease  in  the  house.    And  it  is  not  necessary  that  they 
should  be  required  to  do  so,  if  the  inspectorial  staff  is  adequate 
numerically :  for  with  an  adequate  staff,  it  should  be  matter  of 
routine  for  every  infected  house  to  be  visited  frequently  by  one 
or  other  of  the  inspectors  of  nuisances.    Under  such  circums^nces 
it  becomes  possible  for  the  inspector  himself  to  distribute  and 
use  such  disinfectant  as  may  be  necessary,  and  to  explain  its 
use.    In  this  connection,  too,  it  may  be  questioned  whether  such 
a  ^  disinfectant  *'  as  *'  carbolic  powder  '*  could  not  be  replaced  by 
one  more  reliable. 

I  have  alluded  to  the  Isolation  Hospital.  Much  has  been  done 
of  late  by  the  Corporation  of  Coventry  to  provide  adequate 
Isolation  Hospital  provision.  A  small-pox  hospital  has  been 
built  at  Pinley,  outside  the  borough,  and  building  operations  were 
going  on  at  the  City  Hospital  at  the  time  of  my  visit  to  increase 
the  accommodation  of  the  administrative  block,  as  well  as  to 
increase  the  patients*  accommodation  by  the  erection  of  the  new 
pavilion  containing  some  30  beds.  But  there  is  in  use  an  old 
&ctory,  rented  some  years  ago  in  a  time  of  emergency,  the 
employment  of  which  ought  to  be  discontinued  for  the  treatment 
of  sufferers  from  infectious  disease.  It  is  a  long,  one-storied 
building,  which  has  been  converted  into  two  wards,  with 
acconunodation  for  some  30  patients.  Besides  defects  connected 
with  lighting  and  ventilation,  its  walls  are  very  damp  owing 
to  the  earth  abutting  on  one  side  being  much  higher  than  the 
internal  floor  leveL  Moreover,  nothing  has  been  done  to  round 
off  internal  angles,  while  the  boarded  floor  itself  cannot  be 
regarded  as  proper  in  these  days  for  an  infectious  hospital. 

It  is  questionable  whether,  even  with  the  extensions  now  being 
brought  to  completion,  this  hospital  will  be  large  enough  for  the 
needs  of  Coventry,  if  the  use  of  the  above  factory  were  to  be 
abandoned ;  but  there  can  be  but  one  opinion  that  its  use  ought 
to  be  abandoned.  So  that  it  seems  to  follow  that  the  Corporation 
ought  to  consider  without  delay  the  question  of  erecting  another 
hospital  block  to  replace  this  factory. 

During  my  inquiry,  it  came  to  my  knowledge  that  the  Rev.  A. 
O.  Robinson,  Rector  of  St.  John's  parish,  through  whose  instru- 
mentality the  services  of  the  nurses  of  the  Coventry  Nursing 
Institution  became  available  and  were  so  valuable  owing  to  the 
absence  of  hospital  provision,  had  also  made  arrangements  for 
convalescent  sufferers  to  be  lodged  in  farm  houses  and  other 
dwellings  in  the  neighbourhood  of  Coventry.  As  an  Outcome  of 
his  kindly  action,  it  appeared  that  some  of  the  sufferers  had  been 
so  provided  for  long  before  such  sufferers  could  be  regarded 
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Arp.  A^o.  14.  aa  non-infective.    For  instance,  in  more  than  one  case,  sofferen 
On  EatCTio        had  gone  away  after  illness  of  not  more  than  14  days*  dnration. 

OoTentry  1  by  . 

Dr.  Hair.  I  pointed  ont  to  the  Medical  Officer  of  Health  the  danger  of 

this  procedure,  especially  as  patients  were  being  sent  to  &rm 
houses  where  the  possibility  of  milk  infection  was  to  be  thought 
of,  but  he  contended  that  as  the  Rector  presumably  obtained 
the  medical  attendant's  permission  prior  to  the  removal  of  a 
convalescent,  he  was  powerless  to  interfere,  although  he  con- 
curred as  to  the  danger  attending  the  practice.  But  I  disagreed 
with  the  Medical  Officer  of  Health.  Though  he  might  be  legally 
**  powerless  to  interfere  **  if  sanction  to  the  removal  of  a  sufferer 
from  an  infectious  disease  had  been  given  by  a  medical  attendant, 
it  would  nevertheless  be  right  that  he  should  utter  a  word  of 
warning  to  all  responsible  where  such  removal  might  conceivably 
have  dwgerous  results. 

I  saw  the  Rev.  A.  G.  Robinson  on  this  matter  and  explained 
to  him  the  danger  that  was  being  incurred  by  his  charitable 
endeavour  to  do  good  to  these  sufferers:  and  he,  without 
hesitation,  expressed  his  readiness  to  consult  the  Medical 
Officer  of  Health  in  future  before  sending  any  convalescent 
out  of  Coventry. 

T  would  venture,  in  conclusion,  to  urge  that  in  matters  cognate 
to  the  existence  of  infectious  disease  in  a  community,  a  Medical 
Officer  of  Health  should  not  always  consider  whether  there  is 
legal  power  to  enforce  any  view  he  may  hold  or  any  advice  he 
may  deem  desirable.  Much  may  be  done  and  has  been  done  by 
an  officer  so  responsible  as  a  Medical  Officer  of  Health  to  prevent 
danger  by  well-considered  warning,  protest,  advice,  and  so  forth, 
which  could  not  be  done  were  he  to  refrain  merely  because  he 
felt  himself  le^Uy  **  powerless  to  interfere.*' 


ADDENDUM. 


*  The  following  are  the  porticiilarB  of  the  yariouB  examinatloiifl  whioh  were 
made  of  water  taken  from  the  well  in  Oonrt  4. 

I. — Analysis  by  Dr.  Snell,  the  Medical  Offloer  of  Health,  of  a  sample  taken  on 
Aufpist  24th. 

Water  clear  and  bright. 

Total  hardness        S6  J 

Chlorine       ...    •    ... 1-8       (^w»  «i»»  innnnn 

Pree  Ammonia       -002    >  parts  per  100,000. 

Albuminoid  Ammonia      ...        ...        ;00S6  j 

Nitrogen  as  Nitrates  and  Nitrites — ^traces  only. 
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*  II.— Analyns  bj  Dr.  Bostook  Hill,  the  Pnbllo  Analyst,  of  a  oample  taken  on    j^pp,  ^  ^o  14 
September  Ist.  — — 

In  parts  peyar  at 

per  100,000.  Oovenkry ;  by 

Dr,Mair» 

Total  solid  imporitj ...        84 

Free  Ammonia         ■••        .••        .••        .«•        •••        ...  o 

Organio  Ammonia "002 

Nitrogen  as  Nitrates  and  Xitritea •  *S2 

Oxygen  absorbed  in  four  hours '018 

Chlorine ...  2* 

Hardness^ 

*  Temporary     11*36 

Permanent     ...        ...        9*82 

XUlAl         •••  ...  *..  «..  ca.  aa.  .a.  a*.         **  VO 

Oonoeming  this  analysis,  Dr.  Hill  reported  on  September  18th  :— 

"In  refetenoe  to  the  sample  of  water  from  pomp  at  Ooort  4,  Sherbonme 
Street,  it  oontains  yery  little  fresh  organio  matter,  and  shows  no 
evidenoe  of  any  sewage  poUntion ;  in  faot,  for  a  pomp  water  (and 
therefore  drawn  from  a  snrfaoe  well,  as  I  presume),  ic  is  ot  remarbible 
purity,  while  it  is  oonsiderably  softer  thim  the  tap  water  supplied  at 
the  same  time.  I  see  no  reason  why  it  should  be  oonsidered  liable  to 
injure  health. 

HL— On  October  14th,  Dr.  Hill  wrote  as  follows  to  the  Medioal  Oifioer  of 
Health  a*— 

"  Beoognising  the  importance  of  iuTestigating  into  the  presence  or  other- 
wise of  the  typhoid  organism  in  the  sample  of  water  from '  pump. 
Court  4.*  Sherboume  Street,  I  forwarded  a  sample  of  it  to  the 
bacteriological  laboratory  of  the  Umyersit^  of  Birmingham.  As  a 
result  of  a  detailed  and  lengthy  examination  by  the  most  modem 
methods.  Professor  Leith  toUs  me  that  he  cannot  discoyer  the 
ezistenoe  of  the  typhoid  badllus.    He  says :— > 


t« 


*  To  sum  up  my  findings  practically 

'*  *  (1)  I  haye  fsiled  to  find  the  typhoid  badllus. 

"  *  (2)  I  haye  failed  to  find  the  colon  bacillus,  ordinarily  known  to  us 
in  ito  seyeral  races  inhabiting  the  f SDces. 

"  *  (8)  I  haye  failed  to  find  any  organism  in  the  water  indicating 
fecal  or  sewage  contamination,  and 

" '  (4)  Bacteriologically  the  water  is  pure,  but  the  amount  at  my 
disposal  was  rather  small  for  all  purposes.* 

"  You  will  see,  therefore,  that  the  bacteriological  result  fully  corroborates 
my  own  opinion  based  on  ohemiflal  methods,  and  I  have  not  tiie  least 
hesitation  in  steting  the  opinion  that  this  water  could  not  haye  had 
anything  whateyer  to  do  with  the  outbreak  of  typhoid  feyer.'* 

As  regards  this  bacteriological  eramination,  it  is  to  be  noted  that  the  sample 
sent  to  Professor  Leith  was  a  portion  of  the  sample  sent  to  Dr.  Bostock  HiU, 
whioh  was  obtained  from  the  pump  on  September  1st.  Professor  Leidi  stated 
that  he  did  not  receiye  his  sample  until  September  13th,  and  that  it  measured 
but  185  ca,  fM  p.  221. 
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Rbport  upoi^  an  Outbbeak  of  Entbrio  Fbvbr  in  the 
BoROUQH  of  Whitbhaven,  and  upon  the  Sanitary 
Administration  of  the*  Town  Council;  by  Dr.  H. 
Timbrbli:  Bui^Stbodb.  ' 
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The  circumstances  which  led  up  to  the  inspection  to  which 
this  report  relates  were  as  follows  :-^ 

On  September  Sth,  1901,  the  weekly  notification  return  for 
Whitehaven  showed  that'  duritig  the  weiek  ended  September  7th 
15  cases  of  enteric  fever  had  been  notified  in  the  borough,  and  on 
September  2lBt  a  special  report  on  the  outbreak  by  the  Medical 
Officer  of  Health  was  received  by  the  Board.  On  September  23rd 
the  following  resolution  was  forwarded  to  the  Board  by  the 
Town  Council : — 

That,  haying  regard  to  the  serious  outbreak  of  enterio  fever  referred  to  in  the 
Medical  Offloer^s  Report,  the  Looal  Goyemment  Board  be  asked  to  hold  an 
inquiry  in  order  that  the  matter  may  be  thoroughly  investigated. 

The  Board  decided,  having  in  view  the  past  history  of 
Whitehaven  in  respect  of  fever  of  one  or  another  type,  to  accede 
to  the  request  oi  the  Town  Council,  and  1  received  instructions  to 
inquire  into  the  outbreak. 

Topographical  and  Commercial  CofisidercUiona. — ^The  borough 
of  Whitehaven  is  situated  on  the  Cumberland  coast  a  few  miles 
to  the  north  of  the.  promontory  known  as  St.  Bees  Head.  The 
town  for  the  most  part  lies  in  what  is  practically  a  narrow  valley, 
on  either  side  of  which  the  hills  rise  up  to  a  considerable 
elevation.  The  houses  are  built  partly  on  sand,  partly  on  clay, 
and  partly  on  the  coal  measures.  The  main  industry  of  the 
popalation  is  coal  mining,  but  there  are  also  ironworks.  There  is 
a  convenient  harbour  from  which  vessels  sail  at  regular  intervals 
to  Belfast,  Liverpool  and  the  Isle  of  Man,  and  there  is  a 
considerable  local  fishing  industry. 

The  chief  imports  of  the  district  are  iron  ore  from  Spain,  grain 
from  the  River  Plate,  and  timber  from  the  Baltic  and  America. 
The  chief  export  is  pig  iron. 

Whitehaven  was  incorporated  by  charter  in  July,  1894,  and  at 
that  time  the  harbour,  which  before  had  formed  part  of  the 
Whitehaven  Rural  District,  was  transferred  to  the  borough. 

Population. — The  following  figures  are  taken  from  the 
preliminary  census  returns  of  1901 : — 


1891    ... 
1901    ... 


Inhabited 
Houses. 


3,84a 
8,968 


Population. 

19,870 
19,826 
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It  will  thns  be  seen  that  not  only  was  there  no  increase  of  app.a.ko.1o. 
population  during  the  last  decade,  but  that,  on  ihe  contrary,  there  q^  Enteric 
was  an  actual  decrease  of  45,  and  this  notwithstanding  the  fact  ^^^^^"^ 
that  in  1901  there  was  an  extension  of  the  borough  boundaries  in  ^l^^^e^ni- 
such  fashion  as  to  add  to  the  borough  a  pait  of  the  parishes  of  JJJ5on**5th|" 
Preston  Quarter  and  Moresby,  both  formerly  belonging  to  the  Town  Council  *, 
rural  district.    Such  extension  was,  however,  responsible  for  the  Bujairode. 
addition  of  only  a  very  few  persons  to  the  population. 

WcUer  Supply, — In  the  matter  of  water  supply  Whitehaven 
occupies  a  somewhat  historical  position,  the  town  having  been  the 
first  in  this  country  to  be  supplied  from  a  natural  lake. 

Up  to  1867  the  water  supply  of  Whitehaven  was  derived  from 
the  River  Ehen  shortly  after  its  exit  from  the  western  end  of 
Lake  Ennerdale,  but  in  this  year  the  intake  was,  as  a  matter  of 
precaution,  removed  to  the  lake  itself. 

This  Jake,  which  is  situated  about  10  miles  to  the  east  of 
Whitehaven,  has  a  length  of  2^  miles,  a  breadth  of  |,  and  a  depth 
of  some  80  feet ;  its  elevation  is  369  feet  O.D. 

At  the  present  time  there  are  two  iron  conduits  conveying 
water  from  the  lake,  the  one  15  inches  in  diameter,  the  other  12 
inches.  The  pipes  are  suspended  in  the  water  of  the  lake  in  such 
a  way  as  to  exclude  both  floating  and  sedimentary  matters,  and 
over  the  mouth  of  each  pipe  is  a  screen  arranged  so  as  to  prevent 
the  ingress  of  solids.  The  water  is  measured  as  it  passes  through 
a  gauging  house,  the  Corporation  now  possessing  statutory  powers 
to  extract  2,000,000  gallons  £rom  the  lake  daily. 

The  head  of  water  before  reaching  the  Scragill  Reservoir, 
which  is  uncovered  and  situated  at  307  O.D.,  is  utilized  for 
pumping  up  a  portion  of  the  water  to  the  high  service  reservoirs 
situated,  the  one  at  Harras,  the  other  near  the  cemetery.  The 
remainder  passes  on  towards  the  Scragill  Reservoir:  one  pipe 
enters  a  channel  in  the  floor  of  the  reservoir,  the  other  passes 
round  it.  As  a  general  rule  the  whole  of  this  water  passes 
through  the  channel  in  the  floor  of  the  reservoir,  such  channel 
being  covered  by  a  layer  of  filtering  material.  If  the  supply  is  in 
excess  of  the  demand  the  water  passes  up  through  the  filter  into 
the  reservoir ;  if  the  reverse  condition  obtains  the  water  in  the 
reservoir  passes  downwards  through  the  filter  into  the  channel 
already  referred  to.  The  other  pipe  which  passes  round  the 
reservoir  can  be  used  if  repairs  are  taking  place  in  the  reservoir, 
or  if  the  filteHng  material  is  being  replaced  or  cleansed.  In  a 
word  an  uncertain  portion  of  the  water  which  supplies  the  lower 
lying  part  of  Whitehaven  undergoes  both  upward  and  downward 
filtration,  but  the  main  object  of  the  filter  is,  I  understood,  to 
filter  such  water  as  has  been  standing  in  the  uncovered  reservoir. 
The  filtering  material  did  not  appear  to  me,  from  the  information 
which  I  received  from  the  surveyor,  to  have  been  changed  or 
cleansed  in  the  past  as  often  as  might  have  been  desired,  but  I 
think  a  more  frequent  cleansing  will  now  be  practised. 

The  water  which  is  pumped  up  to  the  Harras  reservoir,  which 
has  an    elevation    of   500  feet  O.D.,  and  with    a   capacity  of 
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A^p.A,No.i5  150,000  gallons,  supplies  the  inhabitants  of  the  high  level  portion 

OnEnterio  ^^    ^^^  town    with    the    exception    of    part   of    the  Tillage  of 

WhSehayen  Hensingham,  which  is  supplied  by  the  "cemetery"  reservoir 

and  the^suii-  Situated  at  an  elevation  of  3o0  feet  O.D. 

tary  Adminis- 

TwS°ckfM'iii.      '^^  *wo  high  level  reservoirs  together  supply  a  population 

by  Dr.  ^  '   of  5,410. 

The  supply  of  water  is  said  to  be  now  adequate,  the 
Corporation  having  recently  obtained  Parliamentary  powers  for 
taking  an  additional  amount  from  the  lake.  Over  and  above  the 
water  furnished  to  Whitehaven  itself,  a  population  of  20,000, 
water  is  supplied  to  an  extension  of  the  town  situated  in  the 
rural  district  and  known  as  "Preston  Quarter,'*  as  also  to 
Hensingham  and  to  a  portion  of  Moresby,  t^.,  about  25,000 
persons  are  supplied  with  water  from  the  lake.  It  is  estimated 
that  about  40  gallons  of  water  are  supplied  per  head  of  the 
population. 

The  water  has  shown  no  evidence  of  plumbo-solvent  power, 
but  no  lead  cisterns  are  used.  Some  of  the  iron  pipes  become  at 
times  corroded  and  blocked. 

The  better-class  houses  are  supplied  separately,  but  in  the 
courts  and  alleys  where  the  poor  live  there  are  standpipes  at 
uncertain  intervals. 

The  quality  of  the  water  would  appear  to  be  satisfactory,  but  at 
times  there  have  been  complaints  as  to  the  bad  odours  possessed 
by  the  water  {see  analyses  annexed.  Addendum  No.  1). 

The  catchment  area  of  Ennerdale  Lake  consists  partly  of 
Lower  Silurian  (altered  shales)  and  partly  of  intrusive  Igneous 
formation  (Ennerdale  Syenite),  these  being  bare  or  more  or  less 
covered  with  herbage,  peat,  or  moss. 

There  are  but  few  houses  in  the  neighbourhood  of  the  lakey 
and  although  any  pollution  which  might  reach  the  waters  of  the 
lake  from  these  sources  can  be  relatively  very  small,  it  would»  it 
seemed  to  me,  be  desirable  that  from  time  to  time  a  survey  of  the 
area  should  be  made  with  a  view  to  ascertaining  the  precise 
methods  of  disposal  of  sewage  and  slop  water  adopted  within  the 
catchment  area. 

Sewerage. — The  town  v^s  sewered  in  1866  by  Mr.  Hawkesley, 
the  sewage  being  conducted  to  a  common  pumping  centre  at  I 

what  is  DOW  the  electric  lighting  station  near  the  harbour,  and 
from  here  it  is  conveyed  by  means  of  a  long  capacious  culvert  to 
the  outfall  situated  on  the  shore  to  the  west  of  the  town. 

As  a  general  rule  pumping  is  not  necessary,  but  in  times  of 
heavy  storms  the  pumps  are  brought  into  action  to  prevent  the 
sewage  from  heading  back  into  the  town  sewers.  The  outlet  is 
governed  by  a  tidal  valve,  and  at,  or  near,  high  water  the  sewage 
is  held  back  in  the  culvert  already  referred  to.  Such  culvert 
does  not  however  extend  beyond  the  pumping  station,  and  any 
heading  back  inland  of  this  point  is  guarded  against  by  the 
provision    of    pumps.    The    sewage    is    discharged    crude.    In 
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addition  to  the  main  ontfall  there  is  another  to  the  south  which   App.  a.  no,  is. 
takes    the     sewage     of    the    houses     in     the    neighboarhood.  on^Dterio 
Ventilation  is  provided  for  by  surface  gratings,  by  shafts,  and  by  ^^i°^  „ 

chimneys.  &nd  the  sani- 

tary Admini»- 

This   latter   method    is,    according   to    the    surveyor,    q^ite '^'JJJ^Q^'^^^'fi . 
satisfactory.  by  Dr. 

"  BalRtrode. 

Mushing  is  carried  out  by  means  of  four  automatic  tanks  of 
250-^340  gallons  capacity,  and  30  other  tanks  of  50-250  gallons 
capacity. 

The  older  sewers  are  clay  jointed,  but  where  renovations  are 
made  the  pipes  are  jointed  in  cement.  The  surveyor  does  not 
attach  mucn  importance  to  the  clay  joints  in  view  of  the  &ct  that 
so  much  of  the  subsoil  is  itself  clay. 

The  sewerage  system  is  in  a  large  part  a  *'  separate  "  system,  a 
considerable  portion  of  the  storm  water  finding  its  way  into  one 
or  other  of  the  three  streams  which  traverse  the  town,  but  which 
are  now  almost  entirely  covered  over. 

House  Drainage, — In  the  older  parts  of  the  town,  and  more 
particularly  in  the  locality  where  the  outbreak  here  in  question 
occurred,  the  precise  position  of  the  drains  is  not  known.  It  is 
clear  that  in  many  cases  the  drains  must  pass  beneath  the  houses. 
Ventilation  of  the  house  drain  in  the  poorer  property  is 
altogether  the  exception,  as  also  are  any  fetcilities  for  inspection, 
and  it  would  seem  that  the  houses  are  often  not  properly 
disconnected  from  the  sewers.  In  many  instances  there  is  no 
inside  sink  to  the  houses,  the  slops  being  disposed  of  down  an 
outside  gully.  The  traps  covering  these  gullies  are  at  times 
defective. 

Excrement  Disposal  and  Removal, — Excrement  is  disposed  of 
almost  exclusively  by  water  closets,  and  all  those  closets  seen  by 
me  were  provided  with  proper  flushing  apparatus.  In  many 
instances  the  closet  accommodation  is  not  sufficient,  and  this  fact 
has  received  prominent  notice  in  the  reports  of  the  Medical 
Officer  of  Health.  Endeavours  are,  I  understood,  made  \o  provide 
at  least  one  closet  for  each  two  houses,  in  which  case  the  closet  is 
often  duly  numbered  and  locked,  the  key  being  kept  by  those 
alone  who  have  right  of  access  thereto ;  but,  owing  to  the 
appalling  overcrowding  of  houses  upon  area,  the  closets  are  at 
times  situated  in  altogether  insanitary  positions,  and  cannot  fail 
to  be  a  very  serious  nuisance  to  the  occupants  of  adjoining 
houses.  In  one  instance  which  I  saw  the  closet  was  situated  in 
an  absolutely  dark  room  leading  immediately  out  of  the  sitting- 
room.  There  was  apparently  no  ventilation  other  than  into  the 
dwelling-room,  where  aerated  drinks  were  on  sale.  In  another  it> 
was  situated  immediately  beneath  the  staircase  leading  to  several 
tenements,  and  the  closet  appeared  to  ventilate  itself  directly  into 
such  staircase.  In  other  instances  the  closet  serving  two  houses 
was  situated  immediately  between  the  two  rooms  which  were 
used  as  kitchens,  and  it  was  easy  to  pass  from  one  house  to  the 
other  through  the  w«c.  In  these  cases  the  closets  ventilate 
directly  into  the  kitchens,  in  one  of  which  bread  was  being 


i».A.No.is.  baked  at  the  time  of  my  viait.  In  other  casee  the  closets  are,  as 
OdEdMo  •*  were,  crowded  into  any  nook  or  oranny  abutting  upon  the 
y^wta  narrow  paseageB  and  alleys  which  abound  in  Whitehaven,  and 

aodUusi^  which  will  be  further  referred  to  in  conaidering  the  conditionB 
JJJjjJj^^'gU*   nnder  which  the  Whitehaven  poor  are  honsed. 

Town  Ooimall  i  .  ii_       i 

BDbmd  Refuse  Disposal  and  Removal.— As  a  general  practice  refnse  is 

"*  depouted  ontaide  the  houses  in  pans,  pails,  or  other  nncovered 
receptacles.  In  aotne  parts  of  the  town  there  are  capacious 
ashpits,  and  these  may  be  found  in  part  of  the  area  invaded  by 
enteric  fever.  Scavenging  is  performed  by  the  sanitary  authority, 
and  there  is  a  daily  collection.  The  refuse  is  emptied  into 
hopper  bargee,  and  taken  out  to  Bea.  This  latter  provision  is  an 
improvement  on  the  condition  of  affairs  in  1885,  when  the 
Board's  Inspector,  Dr.  Blaxall,  found  the  refuae  deposited  upon 
the  beach,  to  be  removed  therefrom  by  the  tides. 

Isolation  Accommodation. — The  Isolation  Hospital,  which  is 
situated  in  an  elevated  and  exposed  sitnation  (2bO  feet  O.D.)  to 
the  north  of  the  town,  and  abont  a  mile  from  tne  docks,  consists 
of  a  permanent  stone  stmctore,  erected  in  1892  oat  of  borrowed 
money. 

The  site  is  1^  acres  in  extent,  well  isolated,  and  snrronnded  by 
a  stone  wall  7  feet  in  height. 

The  permanent  baildings  conaiat  of  a  10-bed  pavilion — i.e.,  a 
6-bed  ward  and  a  4-bed  ward  separated  from  one  another  by  a 
norsee'  room.  There  is  alao  a  6-bed  iaolation  block  arranged 
after  the  Board's  model. 

The  draina  are  well  arranged,  and  flashed  by  automatic 
tanks. 

The  administrative  block  constats  of  what  served  formerly  as 
the  hospital  itBelf,  there  being  three  rooma  on  the  ground  floor, 
and  four  on  the  first  floor,  in  addition  to  a  bath  room.  The 
administrativo  block  is  in  telephonic  commuDication  with  the 
town,  and  friends  are  therefore  able  to  ascertain  the  progrees  of 
the  patients  without  visiting  the  hospital. 

Temporary  Building. — Owing  to  the  outbreak  of  enteric  fever 
to  which  this  report  has  reference,  a  corrngated  iron  ward  has 
been  erected  near  to  the  existing  building.  It  contained  eight 
beds. 

Is,  lay  sapeiintendent  and  his  wife, 

M!ording  to  the  exigencies  of  <he 
ir,  a  rale  that  only  trained  nurses 

apital  was  at  the  time  of  my  vimt 
y  condition,  bat  there  is,  I  was  told, 
le  matter  of  the  provisioa  of  hot 

'.    constracted   modem  conveyance, 
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The  mortuary  is  situated  next  to  the  ambnlance  house,  there   app.  a,  Na  is. 
being  a  fixed  inspection  window  in  the  intervening  partiton.  q^  Entorio 

Fever  in 

Disinfecting  Chamber  and  Apparatus. — The  Reek's  apparatus  ^5*the^i5- 

provided  is  a  modem  machine  fitted  in  the  wall  which  separates  tary  Adminis- 

the  two  compartments  of  the  disinfecting  building,  the  boiler  and  Town°(k»undi ; 

furnaces  being  on  that  side  which  is  used  for  the  disinfection  of  ^7,^'^*, 

articles.    This  arrangement  facilitates  the  drying  process.  ®     ^   ^' 

Such  articles  as  can  neither  be  disinfected  or  boiled  are  dusted 
with  carbolic  acid  powder. 

Jlie  Housing  of  the  Whitehaven  Poor, — The  late  Dr.  Bristowe, 
of  the  Privy  Council  Office,  made  an  inspection  of  Whitehaven  as 
far  back  as  1863,  and  the  graphic  description  which  he  then  gave 
of  its  courts  and  alleys,  and  which  is  referred  to  later  in  this 
report^  is  as  applicable  now  as  when  it  was  written. 

In  so  far  as  the  housing  of  the  Whitehaven  poor  is  concerned 
the  unsatisfactory  housing  of  the  working  classes  remains, 
generally  speaking,  as  before. 

Wherever  one  turns,  whether  out  of  the  small  or  the  large 
thoroughfares,,  one  finds  deplorable  courts  and  alleys  where  the 
direct  rays  of  the  sun  are  but  rarely  seen,  and  where  even  its 
diffused  light  is  often  difficult  of  attainment.  The  alleys  all  too 
frequently  consist  of  narrow  channels  often  not  more  than  3  to 
3^  feet  across,  on  either  side  of  which  the  houses  face  one  another. 
The  alleys  are  approached  by  narrow  passages  which  pass  either 
through  or  by  the  side  of  the  houses  facing  the  streets,  and  it  is 
immediately  behind  this  front  row  of  houses  that  the  alleys  are 
found.  At  the  further  end  of  the  alley  there  is  commonly 
another  house ;  and  hence  it  comes  about  that  these  alleys  are 
practically  closed  at  both  ends,  while  the  sides  are  composed  of 
the  two  and  of  the  three-storied  houses,  which  are  separated  from 
one  another  by  only  an  interval  of  some  3  to  3^  feet.  Any  odd 
nook  or  comer  has  to  serve  for  the  w.c,  or  where  no  such  space  is 
available  the  convenience  is  situated  at  some  distance  from  the 
alley. 

The  houses  situated  in  these  alleys  are  frequently  either  back 
to  back  or  they  have  no  back  light,  and  hence  the  amount  of  light 
which  is  to  be  obtained  on  the  ground  floor  of  these  dwellings  is 
extremely  small.  The  **  overlooking  "  which  is  a  consequence  of 
this  over-crowding  of  dwellings  upon  area  necessitates  the 
drawing  down  of  blinds  when  anything  approaching  domestic 
privacy  is  desired. 

The  demand  for  dwelling  houses  which  obtained  at  the  time  of 
Whitehaven's  greater  prosperity  is  apparently  responsible  for  the 
present  overcrowding  of  houses.  It  was  then — there  being  at 
that  time  no  proper  building  byelaws  in  force — ^that  the  gardens 
and  backyards  belonging  to  the  houses  then  existing  were  given 
over  to  the  enterprising  builder,  who  soon  converted  every 
available  patch  of  ground  into  a  court  or  alley.  The  over- 
crowding which  hais  resulted  is  almost  unique  in  my  ex- 
perience. 
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▲PP.  A,  NO.  ifi.  Although  much  good  work  has  undoubtedly  been  done  with 
On  Bntorio  ^ospect  to  the  artificial  lighting  of  these  courts  and  alleys  at  night, 
Feyer  in  there  are  still  many  such  where  a  stranger  must  literally  grope 

Whiiehav«n        x.:,.  _,^_  •'  ®  ^  o     x- 

and  the  Sant-       ^^8  ^^Y- 

tration  ot  theT       I  could  not  ascertain  that   any    very    serious   attempts  had 
TownOouncU;  i^qqi^  made  to  bring  more  light  and  air  into  these  depressing 
BuiBtrode.         localities :  whatever  attempts  had  been  made  had  not  been  very 
successful. 

There  is,  I  was  told,  great  difficulty  in  procuring  freehold  land 
in  the  vicinity  of  Whitehaven,  and  although  leasehold  property 
may  be  had  the  conditions  as  regards  length  of  lease  are  not,  I 
was  informed,  such  as  to  tempt  building  societies  or  private 
persons  to  venture  on  building  enterprises. 

Houses  are  I  understand  very  difficult  to  procure,  and  for  an 
empty  abode  there  is  much  competition.  But  little  overcrowding 
of  persons  in  Whitehaven  came  under  my  personal  notice. 

I  am  quite  alive  to  the  difficulty  of  dealing  in  a  wholesale 
^hion  with  the  problem  here  in  question,  and  the  fact  of  this 
acknowledged  difficulty  seems,  as  far  as  I  can  understand,  to 
have  deterred  successive  sanitary  authorities  from  facing  the 
situation.  But  because  the  unsatisfactory  condition  of  afPairs  at 
present  obtaining  cannot  at  once  be  wholly  removed,  it  is  to  be 
deplored  that  the  borough  councillors  should  adopt  a  policy  of 
inactivity.  For  instance  it  is  difficult  to  imagine  a  place  better 
fitted  for  the  application  of  Part  II.  of  the  Housing  of  the 
Working  Classes  Acts  than  Whitehaven.  The  removal  here  and 
there  of  the  most  insanitary  and  obstructive  buildings  would 
efPect  an  enormous  improvement  as.  regards  light  and  air. 

But  the  chief  reforming  force  operative  in  Whitehaven  would 
seem  to  be  the  destructive  influence  of  time  and  weather,  which, 
by  its  ravages,  gradually  renders  houses  untenantable  so  that  the 
inmates  of  their  own  initiative  decline  to  occupy  them.  But 
even  in  cases  such  as  these  the  houses  are  allowed  to  remain,  and 
although  uninhabitable,  to  obstruct  ventilation  and  light,  and  to 
preclude  the  possibility  of  proper  closet  and  yard  accommodation 
for  the  adjoining  houses. 

It  is  to  be  regretted  that  those  who  for  successive  generations 
have  been  responsible  for  the  sanitary  condition  of  Whitehaven 
have  not  seen  their  way  to  set  a  higher  standard. 

I  would  suggest  that  a  small  sub-committee  of  the  corporation, 
with  their  officers,  should  inspect  the  town  with  a  view  of 
ascertaining  whether  Part  II.  of  the  Housing  of  the  Working 
Classes  Act,  1890,  might  not  be  applied  in  certain  cases. 

Furthermore,  if  the  present  deplorable  condition  of  a&irs  is  to 
be  materially  and  generally  improved,  Whitehaven  town  should 
be  permitted  to  grow  beyond  the  limits  to  which  at  present  it  is 
restricted.  I  quite  agree  with  Mr.  Fisher,  the  Medical  Officer 
of  Health,  when  he  advocates  in  his  last  annual  report  *'the 
provision  of  healthy  well -ventilated  cottage  property,  at  a 
moderate   rent,  outside  the  already    overcrowded    area.**    The 
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difficulty  of  procuring  land  ought  not  to  be  allowed  to  Btand  ..  apr  a,  no.  is. 
in  the  way  of  the  provision  of  better  housing  accommodation.        '  on  Bnteric 

Fever  in 

Common  Lodging  Houses. — I  visited  three  out  of  the  four  J^d*th^8aDi. 

common  lodging  houses  in  Whitehaven,  but  in  none  of  them  did  tarr  Admiiii&- 

I   find  the  copies  of  the  byelaws  which  are  provided  for  by  t?wS  OouSdi ; 

section  25  of  such  byelaws.    In  two  of  the  lodging-houses  there  ^yfij;. 
were  no  notices  appended  to  the  doors,  showing  the  number  of  ^' 

inmates  for  which  the  rooms  were  licensed. 

In  one  lodging  house  the  general  conditions  were  filthy,  in 
another  they  were  indifferent,  in  the  third  the  premises  were 
cleanly.  The  lodging  houses  in  Whitehaven  are  under  the 
control  of  the  police.  The  sanitary  authority  made  the  byelaws 
which  are  supposed  to  control  them,  and  I  would  suggest  that 
they  should  make  inquiries  into  the  matter.  Dr.  Blaxall,  who 
inspected  Whitehaven  in  1885,  drew  attention  to  the  fact  that  the 
lodging  houses  were  then  inspected  by  the  police,  and  he  pointed 
out  the  advantage  of  inspection  by  the  officer  of  the  sanitary 
authority. 

Dairies^  Cowsheds^  and  Milkshqps, — In  Whitehaven  milk  is 
distributed  in  carts  coming  direct  from  the  cowsheds,  and  there 
are  but  few  milkshops  or  dairies  in  the  town.  I  visited  three 
cowsheds.  In  two  of  these  the  conditions  as  regards  cleanliness 
and  light  were  not  satisfactory.  I  was  told  by  the  Medical 
Officer  of  Health  smd  Inspector  of  Nuisances  that  the  control  of 
tiiese  cowsheds  rested  with  the  Veterinary  Inspector.  Adequate 
Regulations  for  their  management  should  be  drawn  up  and 
enforced. 

Slaughter  Houses, — I  inspected  several  of  these.  In  no  case 
bad  the  attempts  to  enforce  the  byelaws  been  entirely  successful ; 
the  walls  had  not  been  whitewashed  at  the  prescribed  times,  and 
in  no  instance  were  covered  receptacles  provided. 

The  Medical  Officer  of  Health  has  for  some  years  urged  the 
desirability  of  erecting  a  public  «'ibattoir,  but  up  to  the  present 
without  success.  It  is  clearly  impracticable  for  animals  and  meat 
to  be  properly  inspected  when  slaughtering  takes  place  at 
different  places  and  at  irregular  times.  In  one  of  the  slaughter 
bouses  at  Whitehaven  the  conditions  approximate  somewhat  to  a 
public  slaughter  house,  there  being  several  separate  compartments 
which  are  let  to  different  butchers.  At  this  place  pigs  are  largely 
slaughtered.  The  practice  of  stunning  the  animal  prior  to 
bleeding  it  was  here  adopted.  This  practice  is  common  in  the 
large  central  Yieh-hof  at  Berlin  where,  in  place  of  the  piercing 
cries  which  usually  characterise  pig  slaughter,  a  remarkable 
stillness  obtains.  Apparently  this  method  of  slaughtering  in  no 
way  interferes  with  the  excellence  of  the  meat,  or  the  sale  of  the 
pig*s  head. 

Adoptive  Acts. — ^The  Council  have  adopted  the    following 
Acts: — 

1.  Public  Health  Acts  Amendment  Act,  1890,  Parts  1,  2 

and  3,  adopted  April  7, 1891. 

2.  The  Infectious  Disease  (Prevention)  Act,  1890,  Part  1. 
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On  Bnterio 
Fever  in 
WhitehaTen 
and  the  Sani- 
tanr  Admtnii- 
tration  of  the 
Town  Council ; 
by  Dr. 
Bulstrode. 


ATP.  A,  No.  16.  Regulations, — Regulations  nnder  the  Dairies,  Cowsheds,  and 
Miikshops  Orders  were  adopted  in  1899,  and  provision  was  made 
for  their  coming  into  force  on  January  1901.  The  regulations 
are,  however,  unsatisfactory  as  to  cubic  space  and  other  matters, 
and  the  Town  Council  have  been  asked  by  the  Board  to  amend 
them. 

ITie  past  history  of  WhiteJiaven  in  respect  of  Enteric 
Fever. — The  sixth  report  of  the  Medical  OflBcer  of  the  Privy 
Council  (1863)  contains  an  extract  from  a  report  by  Dr.  Bristowe 
upon  enteric  fever  in  Whitehaven.  In  that  report  the  author 
states  that,  according  to  the  information  furnished  to  hira,  fever 
had  been  very  common  in  Whitehaven  up  to  14  years  anterior  to 
1862,  but  that  during  that  year  twenty-one  deaths  from  fever 
were  registered  in  the  Whitehaven  sub-district. 

In  the  spring  of  1863  a  sudden  outburst  of  fever  occurred  in  a 
group  of  40  houses  known  as  Capel  Terrace,  near  Hensingham, 
about  two  miles  from  Whitehaven,  and  in  the  latter  part  of  July 
fever  broke  out  simultaneously  all  over  Whitehaven,  attacking 
all  classes  of  the  inhabitants.  Dr.  Bristowe  was  informed  by  the 
medical  practitioners  of  the  town  that  they  had  attended,  in  July, 
1,000  cases,  and  from  the  beginning  of  July  to  September  Ist,  30 
persons  died  of  the  disease  in  VHiitehaven.  The  disease  seems 
to  have  manifested  a  considerable  degree  of  infectivity,  so  much 
so  that  Dr.  Bristowe  was  at  first  inclined  to  regard  the  outbreak 
as  one  of  typhus  and  not  enteric  fever,  but  he  subsequently 
satisfied  himself  that  he  had  to  do  with  the  latter  disease. 

The  sanitary  condition  of  Whitehaven  was  at  that  time  such 
that  Dr.  Bristowe  wrote — "  I  have  no  hesitation  in  asserting  that 
there  is  no  English  town  with  which  I  am  acquainted  where  the 
sanitary  circumstances  (with  one  or  two  exceptions)  of  the 
inhabitants,  and  especially  of  the  poor,  are  in  a  more  disgraceful 
and  degradmg  condition.  The  houses  of  the  labouring 
population  (more  particularly  in  the  central  parts  of  the  town) 
are  crowded  together  in  a  way  which  is  scarcely  conceivable ; 
the  houses,  themselves,  are  for  the  most  part  dirty,  dilapidated, 
and  imperfectly  (if  at  all)  ventilated  ;  they  are  overcrowded  and 
the  cellars  are  habitually  let  out  as  tenements;  houses,  courts, 
and  even  streets  are  without  any  privy  accommodation,  and 
where  privies  are  provided  they  are  of  the  most  objectionable 
kind,  and  generally  most  objectionable  as  regards  their  situation ; 
drainage  scarcely  exists.'* 

The  Medical  Officer  of  Health  has  been  good  enough  to  furnish 
me  with  figures  relative  to  the  prevalence  of  enteric  fever  in 
Whitehaven  from  1884  to  the  present  time — that  is  to  say  in  so 
far  as  such  prevalence,  in  the  absence  of  compulsory  notification 
prior  to  1890,  could  be  ascertained. 

It  would  appear  from  these  figures  that  in  1884  there  was  an 
extensive  epidemic  of  enteric  fever,  as  no  less  than  37  cases  were 
treated  in  hospital.  The  outbreak  was  apparently  mild  in 
character,  since  there  were  but  two  deaths  among  the  37  cases. 
This  outbreak  was,  like  the  one  now  under  consideration,  confined 
to  a  more  or  less  circumscribed  area  situated  at  Mount  Pleasant,  one 
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of  the  most  insanitary  and  dilapidated  portions  of  tlie  borough, 
where  houses  have  been  yacated  owing  to  the  fact  that  they  were 
no  longer  capable  of  sheltering  the  inmates.  Many  of  these 
houses  were,  Mr.  Fisher  tells  me,  closed  by  the  action  of  the 
Sanitary  Authority.  From  1890  down  to  the  present  time  the 
notified  cases  of  enteric  fever  and  continued  fever  have  been  as 
follows : — 


▲PP.  A,  No.  15. 
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The  present  Outbreak  of  Enteric  Fever. — ^As  will  have  been 
seen  by  the  preceding  table,  the  year  1900  was  relatively  free 
from  enteric  fever,  there  having  been  but  four  cases  notified  as 
such,  and  one  as  continued  fever.  During  the  first  three  months 
of  1901  but  five  cases  of  this  disease  were  notified,  and,  indeed, 
until  July  5th  but  six  such  cases  came  to  the  knowledge  of  the 
Medical  Officer  of  Health;  but  in  August  there  were  eleven 
cases,  and  in  September  thirty-two,  the  monthly  records  for  each 
month  of  the  year  being  as  follows : — 


January 
March 

..  4 
>  .                              .  .  4 

2 
3 

May 

July 

August 
September    .. 
October 

>  .                              •  .  < 
1.                              .  .  1 
•  .                                       4 
>•                              ..  1 
>•                              ..1 

1 

3 

...      11 

...      32 

7 

November    .. 

•  •                              .  .  4 

8 

December     .. 

.                              .  .  4 

...      16 

Total 

••< 

•••       oo 

I 
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APP.A,No.iR  T?ie  Distribution  of  the  Cases. — The  cases  have  been  very 
On  Entorio  largely  limited  to  an  area  of  Whitehaven  situated  to  the  south  of 
Fever  to  the    town,  and    comprising    one    group    of   houses   known   as 

anS*the  ^ni-     "  Newhouses,"  and  another  group  known  as  "  Ginns,"  this  latter 
SaSoifof  tSr    I'^^l^^il^^ST  *^lso  Cummins  Lane. 

i^wn  Council ;      u  Newhouses  "  consists  of  three  long  rows  of  houses  built  in 
Buistrode.         sucoessive  tiers,  one  above  the  other,  on  the  side  of  a  material 

declivity.  The  configuration  of  the  ground  necessitated  many  of 
the  houses  being  built  in  an  excavation,  the  front  of  which  forms 
the  back  of  the  houses.  In  these  instances  the  lighting  and 
ventilation  of  the  back  .room,  which  is  used  as  a  kitchen,  is 
furnished  by  means  of  a  skyliglxt  in  the  roof.  There  are  no  sinks 
in  connection  with  the  houses,  and  the  closets  are  often  situated 
at  some  distance  from  the  houses  to  which  they  belong.  In  cases 
where  there  is  a  small  backyard  the  closet  is  at  times  situated 
inconveniently  near  to  the  doors  and  windows  of  the  houses 
abutting  upon  the  yard.  As  a  general  rule,  however,  the  closets 
are  now  situated  in  pairs  not  far  from  the  dwelling,  efforts  having 
been  recently  made  to  provide  one  closet  for  two  houses.  The 
prevailing  method  of  refuse  disposal  is  by  means  of  open  pails, 
which  are  deposited  in  the  front  of  the  houses  until  their  contents 
are  taken  away  by  the  dustcart.  In  some  instances  large  ashpits 
are  still  in  vogue.  The  drains  in  the  invaded  area  appear  to  have 
been  in  an  eminently  unsatisfactory  condition.  Qenerally  there 
is  no  ventilation  to  the  house  drains,  and  their  exact  course  is 
often  unknown.  The  borough  surveyor  has,  however,  made  a 
thorough  investigation  of  the  drainage  of  the  invaded  houses,  and 
he  has,  he  tells  us,  found  numerous  defects,  such  as  broken 
drains  running  immediately  beneath  the  floors  of  houses,  absence 
of  trapping  and  ventilation,  and  other  conditions  prone  to  cause 
the  pollution  of  the  soil  and  air  of  the  houses  in  question. 

The  general  condition  of  the  invaded  property  is  thus  well 
described  by  the  Medical  Officer  of  Health  in  a  special  report 
upon  the  outbreak,  dated  September  13, 1901 : — 

'*  It  must  be  recognised  that  in  the  part  of  the  town  in 
which  these  cases  have  for  the  most  part  occurred, 
namely,  Oinns  and  Newhouses,  we  are  at  all  times 
liable  to  have  sporadic  cases  of  enteric  fever.  The 
sanitary  arrangements,  though  considered  excellent 
when  the  town  was  sewered  some  thirty  years  ago, 
are  not  in  accordance  with  modern  views.  The  w.c. 
accommodation  especially  is  not  only  inadequate,  but 
presents  many  instances  of  the  '  unfitness  of  things  * 
referred  to  in  my  Annual  Report  for  the  year  l^H). 
Frequently  the  w.c,  which  is  used  in  common  by 
several  houses,  is  so  inconveniently  situated  that 
some  of  the  persons  using  it  have  to  go  through 
parts  of  several  streets  or  lanes  to  obtain  access  to  it, 
whilst  in  some  cases  it  is  possible  to  enter  the 
w.c. — which  is  unprovided  with  light  or  ventila- 
tion— ^from  the  kitchen  of  one  house,  and  to  emerge 
by  an  alternative  door  into  the  kitchen  of  the  next- 
door  neighbour.    There  is,  therefore,  all  the  greater 
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need   for   early    isolation    of   cases,    and    for   the    app.a,mo.u 
adoption  of  every  means  to  prevent  the  spread  of  ^^  Enteric 

infection.*'  Fever  In 

WhltehftTen 

The  Water  Supply  in  relation  to  the  Outbreak.-^ThQ  nsnal  ^^S^^jL 

characteristics  of  a  water-borne  outbreak  consist  (a)  in  the  relative  Sation  of  the 

snddenness  of  the  outbreak,  (b)  in  the  distribution  of  the  cases  in  Jj  dJ.^**'*"*^^  ' 

the  area  supplied  by  the  implicated  water  supply,  and  (c)  in  the  Bairtrode. 
chief  incidence  of  the  disease  being  on  the  water-drinkers. 

In  no  one  of  these  particulars  does  a  thesis  of  a  water-borne 
disease  receive  support  in  the  present  instance.  The  practical 
limitation  of  the  cases  to  a  certain  district  is  in  itself  sufficient  to 
negative  the  view  that  there  has  been  any  contamination  of  the 
general  water  supply  of  Lake  Ennerdale,  or  of  the  conduits 
conveying  the  water  to  Whitehaven.  Similarly,  a  view  that  the 
outbreak  was  caused  by  the  specific  pollution  of  a  local  water 
main  derives  no  support  from  a  study  of  the  distribution  of  such 
mains,  and  the  position  of  the  hydrants. 

TTie  Milk  supply  in  relation  to  the  Outbreak. — As  has  been 
already  pointed  out,  the  milk  supply  of  Whitehaven  is  largely 
derived  direct  from  the  farm"",  and  a  study  of  the  sources  from 
which  each  of  the  inva'lod  families  obtained  their  supplies  fails 

to  incriminate  the  milk. 

■ 

The  Consumption  of  Shell-fish  or  other  Food  Stuffs  in  relation 
to  the  Outbreak. — ^This  question  has  been  prominently  to  the  front 
during  this  inquiry,  but  no  evidence  was  procurable  which 
would  justify  an  inference  that  shell-fish  or  other  foods  had  been 
operative  for  harm.  Certain  of  the  families  invaded  were  in  the 
habit  of  eating  mussels,  and  these  mussels  were  evidently  not 
always  prepared  in  a  fashion  which  would  be  likely  to  sterilise 
any  pathogenic  organisms  which  might  have  been  present  in 
them.  But  while  it  is  impossible  to  deny  that  shell-fish  may  in 
certain  cases  have  been  the  source  of  the  disease,  there  is  not 
sufficient  evidence  to  lead  t-o  the  conclusion  that  the  outbreak  as 
a  whole  was  due  either  to  shell-fish  or  to  food  borne  infection. 

Occupation  in  relation  to  the  Outbreak. — ^The  breadwinners  of 
the  majority  of  the  families  invaded  during  the  outbreak  were 
coal-miners,  and  I  was  led  to  consider  how  far  the  fact  of  their 
occupation  below  ground  and  in  the  absence  of  sunlight  might 
have  conduced  to  the  spread  of  the  disease.  But,  as  will  be  seen, 
there  was  no  special  incidence  of  the  fever  in  the  male  sex,  and 
if  the  mines  can  in  any  sense  have  been  operative  they  must  have 
been  so  through  the  agency  of  unrecognised  diseases  in  the  case 
of  the  miners  of  the  invaded  families.  I  gathered  from  several 
miners  to  whom  I  spoke  that  there  is  no  system  of  excrement 
disposal  in  the  mines.  The  artificial  ventilation  of  the  mines 
being  what  it  is,  it  would  seem  that  theoreticall}'  excrement  may 
be  i&orded  an  opportunity  of  drying,  and  thus  being  wafted 
about  by  the  air  current ;  and  the  absence  of  sunlight  might 
conduce  to  a  longer  survival  of  the  enteric  fever  bacillus  than 
might  otherwise  be  the  case.  Still,  it  has  to  be  accepted  that  in 
the  present  instance  occupation  seems  to  have  played  no 
prominent  part  in  causation  of  the  fever. 
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▲PP.  A«  No.  16. 

On  Enteric 
Fever  in 
Whitehaven 
and  the  Sani- 
tary Adminis- 
tration of  the 
Town  Council ; 
by  Dr. 
Bulstrode. 


The  influence  of  unrecognised  cases  in  relation  to  the 
outbreak. — In  connection  with  this  question,  in  addition  to  the 
information  given  me  by  the  Medical  Officer  of  Health,  I  had  the 
opportunity  of  conference  with  Mr.  Charles  Harris  and  his 
brother  in  whose  club  practices  the  majority  of  the  cases  occurred. 
All  these  gentlemen  bore  witness  to  the  prevalence  during  the 
outbreak,  and  more  particularly  in  invaded  houses,  of  anomalous 
cases  of  illness  attended  only  with  a  feeling  of  malaise  and  some 
rise  of  temperature  as  indicated  by  the  clinical  thermometer. 
Even  in  several  of  the  cases  subsequently  recognised  and  notified 
by  the  medical  attendant  as  enteric  fever  the  symptoms  seem  to 
have  been  so  vague  as  to  have  led  to  considerable  delay  in  the 
recognition  and  consequent  notification  of  the  case;  indeed  in 
certain  instances  the  patients  expressed  considerable  surprise 
when  the  Medical  Officer  of  Health,  as  the  result  of  the 
notification,  called  at  the  invaded  house  and  informed  the  patient 
that  removal  to  hospital  would  be  desirable.  The  presence  of 
these  anomalous  cases  is  obviously  in  accordance  with  experience, 
and  assuming  due  care  is  exercised  no  one  can  be  blamed  for 
overlooking  them  either  temporarily  or  permanently.  All  that 
the  Medical  Officer  of  Health  can  ask  is  that  the  case  shall  be 
notified  immediately  on  its  recognition.  No  arrangements  had, 
at  the  time  of  my  visit,  been  made  for  afl^ording  bacteriological 
assistance  to  medical  practitioners  in  doubt  as  to  the  true  nature 
of  any  given  case. 

In  the  opinion  both  of  the  Medical  Officer  of  Health  and  of  the 
two  medical  practitioners  who  attended  the  majority  of  the 
patients,  unrecognised  cases  have  contributed  materially  to  the 
spread  of  the  disease,  and  the  investigations  which  I  was  able  to 
make  tended  towards  the  same  conclusion. 

The  infectivity  of  the  disease. — There  is  reason  for  inferring 
that  the  disease  in  the  present  outbreak  exhibited  in  particular 
patients  considerable  personal  infectiveness.  But  as  it  is 
obviously  impossible  to  eliminate  the  continued  or  intermittent 
operation  of  the  cause  which  may  have  given  rise  to  the  first  case 
in  any  house  where  many  cases  arose,  no  dogmatic  assertion  can 
be  made  as  to  this.  I'here  are,  however,  considerations  which  go 
far  to  justify  an  inference  that  personal  infection  has  played  a 
prominent  part  in  the  present  outbreak.  The  limitation  of  the 
cases  to  a  small  area  in  which  there  must  of  necessity  be  constant 
personal  inter-relations  of  one  or  another  kind,  and  the  insufficiency 
of  a  thesis  of  water,  milk,  or  other  food-borne  infection  to  explain 
this  outbreak  are  facts  which  of  themselves  lend  some  support  to 
a  view  that  personal  infection  has  been  largely  operative.  The 
number  of  apparently  unrecognised  cases,  and  the  anomalous 
nature  of  many  of  the  recognised  cases  also  help  to  sustain  this 
thesis. 

There  were  in  all,  during  the  period  under  review,  55  houses 
invaded,  and  there  were  multiple  cases  in  13  of  such  houses, 
t.6.,  in  one  house  there  were  five  cases,  in  two  houses  there  were 
four  cases,  in  three  houses  thre^  cases  and  in  seven  houses  two 
cases. 
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Moreover  the  dates  of  attack  in  several  instances  stMifgest  case  to 
case  infection.  So,  too,  an  examination  of  the  invaded  houses 
shows  that  many  of  them  abutted  immediately  upon  one  another, 
or  were  separated  from  one  another  by  only  one  dwelling.  In 
several  instances  where  the  infected  houses  were  at  a  distance 
from  the  invaded  area  the  Medical  Officer  of  Health  was  able  to 
trace  direct  connection  by  means  of  visitors  or  relatives. 

Sex  distribution. — Of   the    77  notified  between  May    6th  to 
December  31st,  inclusive  of  that  of  a  nurse  who  contracted  the 
in  hospital,  41  were  males  and  36  females. 


▲PP.A^NaUi. 

On  Enteric 
Fevsrin 
WhitehaTon 
and  the  Sani- 
tary Admini*- 
tration  of  the 
T6wn  Council ; 
by  Dr. 
Bnlstrode. 


Age  distribution. — ^The  following  table  as  regard  age  incidence 
of  the  cases  shows  that,  as  usual,  the  age  group  between  5-15 
suffered  most. 


Age  Distributioii. 

Cases. 

0-1 

•••        •••        ••• 

2 

1-5 

••■        ...        ••■ 

5 

«-10 

•••        •■•        ■•• 

26 

10-16 

■••        .*•        ••• 

16 

16-20 

•••        ...        ••* 

9 

20-25 

•••        •••        ••• 

6 

26-30 

...        •••        ... 

5 

30-36 

■••        •••        ••• 

6 

85-40 

•••        •*.        ••• 

6 

40-45 

•  .        •••        ••• 

0 

45-60 

•a.                      •••                      ••• 

0 

Total 

77 

lite  fatality  rate  of  the  outbreak. — From  May  6th  to 
December  31st  inclusive  there  were  77  cases  of  enteric  fever 
brought  to  the  notice  of  the  Medical  Officer  of  Health,  of  this 
number  11  had  died  at  the  end  of  the  year,  t.e,  the  fatality  rate 
was  14*3  per  cent.  Of  the  total  11  deaths  9  died  in  hospital  and 
2  at  home. 

Precautions  taken  to  control  the  outbreak. — ^Upon  the  receipt  of 
a  notification  it  is  the  routine  practice  of  the  Inspector  of 
Nuisances  to  forthwith  visit  the  invaded  house,  and  to  make 
inquiries  with  respect  to  infection.  If  the  case  is  to  be  removed 
he  supervises  the  removal,  if  it  is  to  be  isolated  at  home  he  gives 
instructions  as  to  disinfection. 
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AFP.  A.  No.  15, 

On  Enteric 
Fever  in 
WhitehATen 
and  the  Sanl- 
iary  Adminie* 
tmtlon  of  the 
Town  Oounoil ; 
by  Dr. 
BulBtrode. 


The  Inspector  of  Nuisances  had,  in  the  outbreak  under 
consideration,  arranged  that  certain  closets  should  be  set  apart  for 
the  enteric  fever  excreta,  and  the  drains  and  sewers  of  the  invaded 
area  were,  he  reported,  repeatedly  flushed. 

When  the  case  is  removed  to  hospital  the  bedding  and  clothing 
is  taken  to  the  disinfector  to  be  disinfected,  and  the  room 
fumigated  with  sulphur  dioxide. 

Bedding  does  not  appear  to  have  been  removed  in  the  past  as  a 
matter  of  routine  in  cases  of  enteric  fever,  and  such  removal  has 
been  governed  rather  by  the  obvious  soiling  or  not  of  the 
bedding.  But  seeing  that  the  urine,  as  well  as  the  excreta,  is 
liable  to  contain  the  bacillus  of  enteric  fever,  it  would,  I  think, 
be  well  that  disinfection  should  be  carried  out  in  all  cases,  and  I 
believe  that  this  practice  will  now  be  adopted.  With  regard  to 
the  details  of  disinfection  I  made  some  suggestions  to  the  officers 
concerned  as  to  the  amount  of  sulphur  which  should  be  used 
where  that  agent  is  employed,  and  I  also  advocated  more  use 
being  made  of  the  statutory  powers  possessed  by  the  sanitary 
authority  for  enforcing  the  cleansing  of  invaded  houses. 

The  sanitary  authority  are,  I  think,  to  be  commended  for  the 
promptitude  with  which,  on  the  recommendation  of  their 
Medical  Officer  of  Health,  they  erected  the  temporary  hospital 
building  to  which  reference  has  been  made.  By  this  means  they 
have  done  much  to  liinit  the  spread  of  the  disease.  I  was  much 
impressed  during  my  vipits  to  the  invaded  houses  of  the 
impracticability  of  enforcing  proper  isolation  in  the  houses  of  the 
poor.  In  certain  cases  the  patient  appears  to  have  slept  with  one 
of  his  or  her  parents  during  the  whole  period  of  the  illness,  more 
particularly  in  cases  when  such  illness  was  of  a  somewhat 
anomalous  nature.  In  other  instances  there  seemed  to  have  been 
difficulty,  so  little  unwell  was  the  patient,  to  confine  him  or  her 
to  bed  for  more  than  a  few  days,  and  there  is  to  my  mind  little 
doubt  that  this  difficulty  of  control  played  a  not  unimportant  part 
in  the  prevalence  and  maintenance  of  the  outbreak.  I  suggested 
to  the  Medical  Officer  of  Health  that  it  might  assist  matters  if  he 
had  drawn  up  leaflets  embodying  suggestions  in  simple  language 
as  to  the  precautions  to  be  taken  in  connection  with  cases  which 
were  not  removed  to  hospital,  and  I  learn  from  him  that  this 
suggestion  has  now  been  acted  upon. 

The  Surveyor  and  the  Inspector  of  Nuisances  have  been  active 
in  relation  to  the  examination  of  the  drainage  in  the  invaded 
houses.  Numerous  defects  of  a  serious  nature  have  been  found 
in  many  instances  and  such  defects  have  now  been  remedied. 

Oeneral  Sanitary  Administration  of  the  Borotigh  Council, — 
The  Medical  Officer  of  Health  is  Mr.  John  Bell  Fisher,  M.B.,  CM., 
Edin.,  1880.  He  receives  a  salary  of  £75  per  annum  for  his  part 
time  service  as  Medical  Officer  of  Health,  and  £50  a  year  in  his 
capacity  as  Medical  Superintendent  to  the  Isolation  Hospital :  he 
is  also  Medical  Officer  of  Health  to  the  Whitehaven  Rural 
District  Dr.  Fisher  possesses  no  diploma  in  public  health,  but 
he  has  held  his  present  appointment  since  188<S. 
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The  Borofugh  Engineer  and  Surveyor  is  Mr.  Ernest  E.  Stiven   Aj>p.A,No.ifi. 
who  hafi  under  him  an  assistant  surveyor,  a  clerk,  a  sewerage  q^  cntorio 
foreman,  a  waterworks  foreman  with  six  men,  a  street  foreman.  Fever  in 
and  a  foreman  scavenger,  thi^i  latter  having  charge  of  some  20  Tnd  t^a£- 
Bcavengers,  SSot^'thr 

T?ie  Inspector  of  Nuisance^  is  Mr.  Daniel  William  Pearson  who  J^^J  ^^»**<^*^ « 
receives  £100  per  annum  for  his  whole  time   services.    This  Bnistrpde. 
Officer  possesses  no  certificate  in  sanitary  science,  but  he  seemed 
to  me  to  be  a  conscientious  and  tactful  officer. 

Sanitary  Administration  of  the  Town  Council. — There  is 
undoubtedly  much  good  work  standing  to  the  credit  of  the  present 
sanitary  authority  and  to  that  of  those  who  have  preceded  it  in 
office.  Notably  may  be  mentioned  the  abolition  of  the  old 
privies  and  the  substitution  of  water  closets.  The  condition  of 
the  courts  and. alleys  at  the  tijoie  when  privies  obtained  must 
have  been  eminently  insanitary,  and  bad  as  is  the  existing 
condition  of  affairs  it  is  a  considerable  improvement  upon  the 
past.  A  large  number  of  water  closets  have  been  erected  during 
the  last  two  years,  and  their  number  is  daily  increasing.  So,  too, 
there  has  been  increase  in  the  numbei*  of  standpipes  for  water, 
but  they  are  still  too  few. 

The  paving  of  numerous  courts  and  alleys,  and  the  lighting 
thereof  by  artificial  light  must  have  been  a  great  boon  to  the 
dwellers  in  these  localities. 

The  Isolation  Hospital  is  a  satisfactory  building.  During  the 
course  of  my  inspection  several  of  those  who  had  been  patients, 
or  who  had  had  relatives  at  the  hospital,  spoke  appreciatively  of 
the  treatment  and  care  which  they  or  their  relatives  had  received. 
Quite  recently  the  Corporation  has  taken  over  the  Public  Baths 
from  a  Company,  and  considerable  improvements  in  them  are  to 
be  made. 

But  the  record  of  the  Councirs  doings  in  the  matter  of  the 
housing  of  the  poorer  classes  has  not  been  an  illustrious  one,  and 
this  report  will  have  served  a  useful  purpose  if  it  proves 
instrumental  in  persuading  them  to  let  light  and  air  into  some  of 
the  worst  alleys  and  courts  of  the  borough,  and  generally  to  pay 
more  attention  to  the  subject  of  ventilation  and  light.  In  many 
eases  the  windows  of  the  poorer  dwellings  could  not  be  opened. 

The  council  should  also  turn  their  attention  to  improving  the 
condition  of  the  common  lodging  houses,  of  the  slaughter  houses, 
cowsheds,  &c.,  and  they  should  by  means  of  a  sub-committee 
appointed  to  inspect  these  places  ascertain  that  the  byelaws  and 
statutes  in  force  with  regard  to  them  are  duly  observed. 

The  work  of  improving  the  drainage  of  the  poorer  property 
should  be  pushed  forward. 

The  council  should  bear  in  mind  that  outbreaks  of  enteric 
fever  and  of  typhus  fever  can  be  prevented  by  improving  the 
sanitary  state  of  the  poorer  parts  of  the  town  and  by  bettering  the 
conditions  under  which  the  poor  are  living. 

These  localised  outbreaks  are  evidence  under  the  present 
circumstances  that  an  enormous  amount  remains  to  be  done,  and 
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APF.A,No.i5.  the  council  would  do  well  to  turn  their  attention  in  the  first 

On  Enteric  instances  to  "Newhouses"   and    '*Qinns,"    to  Mount  Pleasant 

Fever  in  where  the  1884  outbreak  occurred,  and  also  to  the  area  which 

wdtSsSSi-  "was  the  scene  of    the  outbreak  of  typhus  fever.    This  latter 

triS[lionof  the"  disease  is  now  unknown  in  England  save  in  association  with  the 

TownOonneii;  most  faulty  Conditions  of  environment. 

by  Dr. 
Bulitrode. 


ADDENDUM. 


The  County  AiialjBt's  Laboratory, 

Whitehayen, 

July  27th,  1901. 
Dbab  Sib, 

I  KKOLOSB  herewith  the  resultB  of  the  analyBis  of  the  eamplee  of  water 
taken  on  5th  Inst,  from  the  tap  in  Dr.  Ablett*8  house  in  Roper  Street. 

The  first  sample  represents  the  water  whioh  was  standing  in  the  house  pipes  at 
the  time  the  sample  was  taken,  no  water  haying  been  run  off  from  the  tap  before 
it  was  ooUeoted.  The  second  sample  was  not  collected  until  the  water  had  run 
for  several  minutes,  sufficiently  long  to  empty  the  pipe  between  the  pipe  and  the 
street  main.  It  therefore  represents  the  water  which  was  in  Roper  Street  main 
at  1  p.m.  on  6th  inst.  The  object  of  taking  the  two  samples  was  to  ascertain 
whether  there  was  any  source  of  pollution  in  the  house  pipes  of  30,  Roper 
Street. 

'The  analyses  of  these  two  samples  are  identical.  The  water  supplied  to 
Dr.  Ablett  is,  therefore,  the  same  as  that  supplied  to  other  houses  in  Roper 
Street 

On  comparing  these  analyses  of  Whitehayen  water  with  some  I  have  made  on 
prmoQS  occasions,  I  find  that  there  is  no  practical  difference.  Ennerdale  water 
has,  tiierefore,  not  deteriorated.  The  point  to  which  my  special  attention  was 
asked  is  the  smell,  which,  I  think,  is  distinotly  more  appreciable  at  present  than 
is  usual.  To  me  it  recalls  the  smell  of  the  lakes  in  summer,  and  is  yery  likely 
due  to  yegetable  matter  in  the  water.  The  cause  of  its  being  more  prononnoed 
now  is  probably  the  long  spell  of  hot  weather  which  we  haye  had  recently,  and 
which,  by  reducing  the  amount  of  water  fiowinginto  the  lake,  would  ooucentrate 
the  yegetable  matter  into  a  smaller  yolume  of  water.  That  this  concentration  has 
not  proceeded  very  far  is  shown  by  the  fact  that  it  has  not  produced  any 
appreciable  effect  upon  the  chemical  analysis ;  and  since  the  chemical  analysis 
shows  that  ours  is  one  of  the  purest  water  supplies  in  the  kingdom,  we  are  very 
far  from  the  point  of  danger. 

In  addition  to  the  chemical  analysis,  I  haye  submitted  the  two  samples  of 
water  to  a  bacteriological  examination,  and  haye  found  13  bacteria  per  eubie 
centimeter  in  the  first  sample,  and  18  bacteria  per  cubic  centimeter  in  the 
second.    None  of  these  bacteria  were  pathogenic. 

Since  it  has  been  proposed  that  a  water  containing  less  than  100  bacteria  per 
oabio  centimeter  should  be  classed  as  pure,  it  is  eyident  that  the  baeteriologkal 
examination  quite  confirms  the  high  opinion  which  I  haye  already  ezpresaed  of 
the  quality  of  the  Whitehayen  water  suf^ly. 

I  am,  dear  Sir, 

Tours  fidthfuUy, 

(Signed)        RORERT  HELLON. 
T»  Brown,  Esq., 

Town  Clerk, 

Whitehayen. 
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.The  Coanty  Asalyst^s  Laboratory 

Whitehayen, 

July  27th,  1901. 
Okar  Sib, 

I  BEO  to  inform  yon  that  the  following  is  the  reenlt  of  my  analysiB  of  the 
sample  of  water  taken  at  Dr.  Ablett's  honae  on  5th  inst.,  marked  "  No.  1  **  :— 

Oraina 


Total  solid  matter  in  solution  dried  at  212°  Fahr. 

Chlorine  existing  as  ohlorides      

n  iiimoma      •■•         ...         .*•         •«.         «•*         .*• 
Albuminoid  ammonia       ...        ...        ...        ..• 

Nitrogen  existing  as  nitrates       

Oxygen  absorbed  in  16  minutes  at  80°  Fahr.    ... 
Oxygen  absorbed  in  four  hours  at  S(f  Fahr.    ... 

Lead  and  other  poisonous  metals  

Hardness  before  boiling 

Hardness  after  boiling      

Appearance  in  2-ft.  tube 

Smell  when  heated  to  100°  Fahr. 


1*400  per  gallon. 

•660 
trace 

•002 
trace 

•Oil 

•020 
none. 
1*2  degrees. 

•8        „ 
turbid,  faint  green, 
faint. 


II 
II 

If 
II 
II 
II 


Hicroeoopical  examination — ^vegetable  debris  and  diatoms. 


T.  Brown,  Esq.. 

Town  Clerk, 

Whitehayen. 


I  am,  dear  Sir, 

Tours  faithfully, 

(Signed)        B.  HELLON. 


App.  a.  No.  16i 

On  Entorio 
Fever  in 
Whitehavea 
and  the  Sani- 
tary Adminis- 
tration of  the 
Town  Oonncil ; 
by  Dr. 
Bnlstrode. 


The  County  Analyst's  Laboratory, 

Whitehaven, 

July  37th,  1901. 
Dkab  Bib, 

I  beg  to  inform  yon  that  the  following  is  the  result  of  my*  analysis  of  the 
sample  of  water  taken  at  Dr.  Ablett's  house  on  6th  inst.,  marked  **  No.  2  "  i— 

Grains. 


Total  solid  matter  in  solution  dried  at  212'  Fahr. 

Chlorine  existing  as  chlorides      

n  iiiiiioma       ...         ...         ...         ...         ...         ... 

Albuminoid  ammonia        ...        ...        ...        ... 

Nitrogen  existing  as  nitrates        

Oxygen  absorbed  in  16  minutes  at  80"  Fahr.    ... 
Oxygen  absorbed  in  four  hours  at  80**  Fahr.    ... 

Lead  and  other  poisonous  metals  

Hardness  before  boiling 

Hardness  after  boiling       

Appearance  in  2-ft.  tube    ...        ...        ...        ... 

Smell  when  heated  to  100"*  Fahr.  


1*400  per  gallon. 

•660 
trace 

•002 
trace 

•on 

•020 
none. 
1'2  degrees. 

•8      II 
turbid,  faint  green, 
faint. 


II 
•I 
II 
If 

N 
It 
II 


Microsoopioal  exam  ination— vegetable  debris  and  diatoms. 


T.  Brown,  Esq., 

Town  Clerk, 

Whitehaven. 


I  am,  dear  Sir, 

Yours  faithfully, 

(Signed)        B.  HELLON. 


AFP.  A,  No.  Id. 

On  tho 
Sanitary 
Oironmstancea 
of  Fishguard 
and  Goodwick 
in  relationwith 

Erovalence  of 
fiphthoria;  by 
Dr.  Wheaton. 
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No.  16. 

Bbport  on  the  Sanitary  Circumstakcks  of  Fishguard  anl 
Goodwick,  in  the  Haverfordwest  Kural  District 
with  special  reference  to  the  RECENT  Prevalence  of 
Diphtheria  in  those  places ;  by  Dr.  S.  W.  Wheaton. 

For  some  years  past  the  annual  reports  of  the  Medical  Officer  of 
Health  of  the  Fishguard  division  of  the  Haverfordwest  Rural 
District  have  contained  references  to  unwholesome  conditions 
existing  in  the  town  of  Fishguard  and  the  village  of  (Joodwick, 
especially  in  the  case  of  the  latter  place,  where  it  was  reported 
that  there  was  no  sewerage  provision,  and  that  nuisances  were 
very  prevalent.  Correspondence  with  the  Rural  District  Council 
failed  to  elicit  any  evidence  of  measures  taken  for  removing  the 
insanitary  conditions  reported  by  the  Medical  Officer  of  Health. 
In  1899,  the  prevalence  of  diphtheria  at  Fishguard  was  notified  to 
the  Board,  and  a  special  report  on  the  circumstances  of  the  out- 
break was  called  for,  and  furnished  to  the  Board  by  the  Medical 
Officer  of  Health,  Mr.  Morgan  Owen.  This  report  showed  that  very 
little  was  being  done  at  the  instance  of  the  Rural  District  Council 
to  check  the  spread  of  the  malady  ;  that  there  was  no  provision  for 
isolation  .of  cases  of  the  disease  which  could  not  be  treated  at 
home  with  safety  to  others  ;an J  that  there  was  no  efficient  dis- 
infection of  infected  bedding  and  clothing.  Early  in  1901,  the 
prevalence  of  diphtheria  in  the  adjoining  village  of  Goodwick  was 
reported  to  the  Board. 

Under  these  circumstances,  I  was  instructed  to  visit  the  two 
places,  and  report  upon  their  sanitary  circumstances,  and  on  the 
prevalence  of  diphtheria. 

The  Haverfordwest  Rural  District,  in  the  County  of  Pembroke, 
has  an  area  of  169,810  acres,  and  had,  in  1891,  a  population  of 
22,281  persons.  In  1901,  the  population  comprised  22,032  persons, 
a  decrease  of  249  in  tlie  intercensal  period.  For  the  purposes  of 
Public  Health  Administration,  the  District  is  divided  into  four 
divisions,  each  of  which  has  a  separate  Medical  Officer  of  Health, 
who  in  each  case  is  also  a  District  Medical  Officer.  These  divisions 
are  named  respectively,  (1)  Fishguard,  in  which  are  situate  the 
two  places  under  notice,  and  which  had  in  1891  a  population  of 
6,955  persons ;  (2)  Milford ;  population  in  1891,  5,639 ;  (3)  St. 
David's;  population  in  1891,  .^,803;  and  (4)  Haverfordwest; 
population  in  1891,  4,082.  There  is,  however,  only  one  Inspector 
of  Nuisances  for  the  whole  Rural  District. 

Diphtheria  in  the  Fishguard  division  has  been  almost  entirely 
confined  in  its  prevalence  to  the  two  contiguous  parishes  of  Fish- 
guard and  Llanwnda,  in  the  latter  of  which  the  village  of 
Goodwick  is  situated.  The  major  part  of  the  poptllation  of  the 
parish  of  Llanwnda  reside  in  the  village  of  Goodwick.  Goodwick 
and  Fishguard  are  only  one  mile  apart,  they  are  the  most  populous 
and  important  placas  in  the  division,  and  the  inhabitants  are  in 
constant  communication.  Both  are  on  the  sea  coast  and  have 
harbours.    The  population  of  Fishguard  in  1891  was  1,898  persons ; 
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in  1901,  according  to  information  given  me  by  the  Clerk  to  the  app.a  No.ie. 
Rural   District  Council,  it  was  lv>92,  an  increase  of  94.    The  onthe"" 
I>opulation  of  Llanwnda  parish  in  1891  was  918  ;  at  the  last  census  Sanitary 
it  was  1,110,  an  increase  of  192  persons.    Thus  it  is  evident  that,  otF^^!^ 
the  population  of  these  two  parishes  has  increased  whilst  that  of  and  Ooodwick 
the  Bural  District  taken  as  a  whole  has  diminished.    The  increase  wly^ienceoi^ 
of  population  in  these  two  parishes  is  explained  by  the  develop-  Dr^whSJton*^ 
ment  of  a  new  harbour  at  Ooodwick  in  connection  with  the  Great 
Western  Railway  and  the  opening  of  a  line  of  railway  to  the  place 
from  Glynderwen  station  on  the  Great  Western  main  line.     In 
consequence  of  the  harbour  works  at  Goodwick  the  value  of 
property  in  the  place  has  increased,  a  hotel  has  been  opened  there 
by  the  Great  Western  Company,  and  a  number  of  small  villas  and 
cottages  have  been  erected. 

2^he  Sanitary  Cofidition  of  Fishguard.-^ThiQ  town  is  built  for 
the  most  part  on  high  ground  overlooking  a  harbour  which  is 
almost  land-locked,  the  natural  drainage  flow  is  towards  the 
harbour. 

Dwellings  are  for  the  most  part  well  built  of  stone  with 
sufficient  surronnding  air  space,  but  in  the  older  part  of  the  town 
there  is  a  collection  of  dwellings  without  curtilage  and  without 
back  doors  or  windows  in  the  rear. 

The  town  was  partly  sewered  in  1876,  but  no  outfall  sewer  was 
constructed.  The  sewage  escapes  from  several  sewers  in  the  upper 
part  of  the  town  and  runs  down  a  sloping  piece  of  waste  ground 
in  the  channel  of  a  small  watercourse  and  falling  into  the  harbour 
produces  much  nuisance  by  accumulating  on  the  foreshore.  The 
effect  of  the  tide  in  removing  it  is  almost  nil  owing  to  the  land- 
locked character  of  the  harbour.  At  the  harbour  a  number  of 
dwellings,  which  are  detached  from  the  town,  are  connected  to  a 
'Bewer  which  terminates  in  an  iron  outfall  pipe  at  the  entrance  to 
the  harbour,  at  a  point  between  high  and  low  water  mark.  This 
sewer  has,  however,  become  blocked,  and  no  sewage  escapes  from 
the  outfall.  The  sewers  are  of  glazed  earthenware  pipe,  and 
rubble.  A  considerable  number  of  dwellings  are  not  connected 
to  the  sewers. 

In  the  case  of  many  dwellings  which  are  without  house  drains, 
liquid  refuse  is  thrown  on  the  ground,  in  the  streets,  or  into  the 
street  guUeys  in  connection  with  the  highway  drains. 

Excrement  disposal  is  chiefly  effected  by  means  of  pail  privies. 
These  are  often  greatly  neglected  and  very  filthy,  owing  to  the 
carelessness  of  the  inhabitants.  The  contents  of  the  pails  are 
allowed  to  overflow  and  accumulate  on  the  floor,  and  when 
removed  are  frequently  thrown  over  a  wall,  or  on  the  pieoe  of 
waste  ground  before  mentioned  as  traversed  by  the  sewage  of  the 
town  on  its  way  to  the  harbour.  This  piece  of  ground  is  partly 
surrounded  by  houses,  and  is  a  source  of  great  nuisance. 
A  number  of  dwellings  in  the  town  have  no  privies;  the 
inhabitants  use  pails  inside  the  houses,  the  contents  being 
thrown  down  in  ^e  nearest  available  place  since  they  have  no 
garden  ground. 
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App.  A,  No.  16.        Water  is  Bupplled  from  a  number  of  wells,  springs,  and  road- 
onthT"  ^^^®  spouts.    Some  of  these  sources  are  so  circumstanced  that 

Sanitary  there  is  Hsk  of  the  water  furnished  by  them  being  fouled  by 

ofFSSgSSd*,  collections  of  filth  in  their  neighbourhood,  especially  in  the  case 
fnreSStonwiUi  ^^  sprlngs  and  wells,  and  from  drains  and  sewers  in  their  vicinity, 
prevalence  of  The  Flshguard  Water  Company  have  obtained  powers  to  supply 
Dl?Wh«ton?^  this  place  and  Good  wick,  but  have  not  furnished  any  supply  up 
to  the  present. 

There  is  a  large  slaughter-house  belonging  to  a  company  at  the 
market,  at  which  a  number  of  butchers  slaughter.  There  were 
formerly  many  complaints  of  nuisance  from  it,  but  it  appears  now 
to  be  better  managed. 

Nuisances  are  very  rife  throughout  the  town,  especially  those 
arising  from  accumulations  of  manure  from  pigs  and  other  animals, 
from  accumulations  of  refuse,  and  from  neglected  and  filthy 
privies. 

Sanitary  Circumstances  of  Ooodwick. — The  village  of  Gtoodwick 
is  situate  on  the  side  of  a  steep  hill,  sloping  for  half  of  its  extent 
towards  the  sea,  and  for  the  remainder  of  its  extent  sloping 
towards  a  marsh  which  drains  into  the  sea.  Hence,  half  the 
village  was  formerly  drained  directly  to  the  sea,  the  remainder 
draining  towards  the  marsh.  The  construction  of  the  harbour  has 
prevented  the  direct  access  of  the  tides  which  formerly  removed 
the  filth  escaping  on  the  foreshore  from  those  dwellings  fronting 
the  sea,  and  has  thus  increased  any  nuisance  which  formerly  was 
caused  in  this  way.  The  engineer  in  charge  of  the  harbour 
works  informed  me  that  a  sewer  would  be  shortly  constructed 
by  the  Great  Western  Railway  Company,  which  has  recently 
acquired  the  undertaking  of  the  Harbour  Company,  to  drain 
those  houses  whose  sewage  outfalls  had  been  thus  interfered 
with. 

• 

Dwellings  in  the  village  are  for  the  most  part  well  built,  but 
there  are  a  number  of  old  small  cottages  which  have  no  back 
windows,  owing  to  the  steepness  of  the  land  in  their  rear.  At  an 
outlying  hamlet  also,  Dyffryn,  there  are  a  number  of  small  cottages 
without  back  windows  or  through  ventilation.  There  are  also 
some  newly-built  dwellings,  shops,  small  villas,  and  cottages  ;  and 
others  are  in  course  of  construction.  Lai^e  stables  and  a  steam 
laundry  have  also  been  constructed  by  the  Railway  Company,  as 
also  a  number  of  huts  for  navvies. 

Water  supply  is  obtained  from  a  number  of  dip  wells,  springs, 
and  spouts  conveying  water  draining  from  the  hill.  A  large 
number  of  dwellings  formerly  obtained  their  supply  from  a  dip 
well,  known  as  the  Kiln  Well,  which  was  thought  to  furnish  water 
superior  in  quality  to  the  other  supplies.  This  well  has,  however, 
been  disturbed  by  the  construction  of  a  new  railway  embankment^ 
which  has,  by  its  weight,  forced  up  the  peat  of  the  marsh,  and 
thus  fouled  the  water  by  decaying  vegetable  matter.  Nothing 
has  been  done  by  the  Rural  District  Council  to  protect  these 
various  supplies  from  chance  contamination,  or  to  store  the  water 
furnished  so  that  it  might  be  available  in  times  of  drought.  In 
dry  weather  many  persons  have  to  go  a  long  distance,  i^  of  a  mile 
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or  morey  for  water;   and  many  persons  who  formerly  used  the  APP.A,No.ie. 

Kiln  Well  now  give  one  day's  work  per  annual  in  the  hayfield  in  on  the 

return  for  permission  to  take  water  from  a  private  supply  ;  others  circumBtances 

pay  a  small  sum  yearly  for  the  same  privilege.  ^JaoSS^v 

There  are  no  sewers  in  the  village.    As  before-mentioned,  one    mxtd^o&ot 
will  shortly  be  constructed  by  the  Railway  Company  to  take  the   ^f  v^jSton*^ 
liquid  refuse  from  dwellings,  the  sewage  from  which  was  formerly 
discharged  on  the  foreshore. 

A  few  dwellings  have  drains  connected  to  cesspools,  but  the 
majority  have  none.  Liquid  refuse  is  thrown  on  the  road-side,  or 
over  a  wall,  or  down  the  side  of  a  bank.  Great  nuisance  arises  in 
various  parts  of  the  village  from  stagnant  accumulations  of  liquid 
refuse. 

Excrement  disposal  is  effected  by  pail  privies,  midden  privies, 
and  water-closets ;  but  a  large  proportion  of  the  dwellings  have 
no  privies,  the  excrement  being  collected  in  pails  inside  dwellings 
and  thrown  on  waste  ground,  or,  as  with  liquid  refuse,  over  a  wall, 
in  the  absence  of  garden  ground.  The  contents  of  pail  privies 
are,  where  possible,  buried  in  gardens,  but  in  instances  where 
there  are  no  gardens  the  filth,  as  before-mentioned,  is  got  rid  of 
by  throwing  it  over  a  wall,  or  down  the  side  of  the  cliff. 

Midden  privies  are  uncovered,  the  middens  in  some  instances 
are  merely  holes  in  the  ground,  the  contents  are  generally  tsed  as 
manure  for  gardens.  There  are  a  few  water-closets  in  use  in 
houses  of  a  superior  class,  these  are  supplied  with  water  from  tanks 
on  the  hill-side,  from  which  water  is  piped  to  the  dwellings. 

Nuisances  abound  in  -the  village,  arising  from  collections  of 
house  refuse,  manure  from  animals,  undrained  pig-sties,  collections 
of  stagnant  sewage  from  dwellings,  and  badly-constructed  and 
over-full  privies.  When  urged  by  the  Board  to  provide  sewers 
for  the  village  the  Rural  District  Council  have  replied  that  there 
is  no  water  supply  available  for  flushing  them.  The  medical 
officer,  however,  has  expressed  the  contrary  opinion  ;  and  I  should 
say  from  my  own  observation  that  water  at  present  running  to 
waste  from  vsEHous  springs  on  the  hill-side  could  be  collected  in 
tanks  and  used  for  the  flushing  of  sewers.  The  huts  for  navvies, 
belonging  to  the  railway  company,  are  at  present  drained  into  a 
ditch  running  by  the  side  of  the  road,  producing  great  nuisance 
from  the  decomposition  of  the  sewage,  which  remains  almost 
stagnant  in  the  ditch.  The  contents  of  pail-closets  from  these 
huts  are  thrown  into  an  open  uncovered  midden,  thus  causing 
much  nuisance.  I  was  informed  that  the  railway  company  aro 
about  to  build  a  further  number  of  huts  of  similar  type. 

Prevalence  of  Diphtheria  in  Fishguard  and  Ooodwick. — There 
were  no  deaths  returned  from  diphtheria  in  the  Fishguard  division 
in  1897  and  1898,  but  one  death  was  certified  as  due  to  membranous 
croup  in  each  of  these  years.  In  1899,  however,  diphtheria  broke 
out  early  in  the  year  at  Fishguard  among  children  attending  the 
National  Schools.  From  Fishguard  it  soon  spread  to  Ooodwick 
in  Uanwnda  parish,  and  in  that  year  at  least  40  diphtheria  attacks 
were  notified  in  these  two  parishes.    Five  deaths  from  diphtheria 
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App.  A,  No.  16.  occurred  in  1899  ia  each  parish,  i.^.,  10  deaths  out  of  a  total  of  over 
On  the  40  cases.    The  Medical  Officer  of  Health  attributes  the  origin  of 

Circumstances  ^^®  Outbreak  to  the  unwholesome  condition  of  the  National 
of  Fishguard  Schools  ac  Fishguard.  He  had  observed  for  a  year  or  more 
fn  reiation^fth  previous  to  the  Outbreak  that  "  sore  throat "  was  very  prevalent 
Siph^heria^by  ^"^^^S^  ^^®  children  attending  these  schools  and  that  many  com- 
Dr.  wheatok     j>laints  Were  received  by  him  of  foul  smells  in  the  schools.    When 

the  outbreak  occurred  the  drains  of  the  schools  were  examined, 
and  found  to  be  blocked  and  broken,  so  that  sewage  had  accumu- 
lated for  some  years,  and  the  subsoil  around  the  schools  was 
*'  sodden  with  filth." 

In  1900  diphtheria  continued  to  be  prevalent  in  these  two 
places,  and  during  the  year  43  attacks  were  notified  in  the  parishes 
of  Fishguard  and  Llanwiida  with,  however,  only  two  deaths,  one 
in  each  parish.  During  the  present  year,  1901,  up  to  the  time  of 
my  visit  at  least  six  attacks  have  been  notified  in  Llanwnda  parish 
and  one  in  Fishguard,  but  no  deaths  appear  to  have  occurred  in 
this  period. 

The  information  to  be  obtained  as  to  the  prevalence  of  the 
disease  is  very  scanty  and  unreliable,  since  no  register  has  been 
kept  of  the  certificates  received  under  the  Infectious  Disease 
Notification  Act,  and  all  the  certificates  have  been  destroyed,  even 
those  most  recently  received.  The  Medical  Officer  of  Health  states 
that  he  receives  the  return  of  deaths  in  his  district  from  the  local 
Registrar  only  once  in  each  year,  and  that  the  list  is  not  received 
until  the  end  of  the  first  quarter  in  the  year  following  that  to 
which  it  relates.  The  certificates  under  the  Infectious  Disease 
Notification  Act  of  1889  are  forwarded  by  the  Medical  Officer  of 
Health  to  the  Clerk  to  the  Rural  District  Council  who  hands  them 
to  the  Inspector  of  Nuisances,  who  then  destroys  them  without 
keeping  any  record  of  the  particulars  contained  in  them.  Hence 
nothing  can  be  said  as  to  the  incidence  of  diphtheria  in  Fishguard 
and  Goodwick — whether  this  was  influenced  by  season  of  the 
year  or  otherwise,  or  what  were  the  ages  of  the  sufferers,  their 
sex,  and  social  condition. 

Measures  taken  for  preventing  the  spread  of  Diuhtheria. — ^With 
respect  to  diphtheria  the  Rural  District  Council  have  taken  no 
action  for  preventing  the  spread  of  the  disease,  with  the  exception 
that  the  schools  at  Fishguard  were  closed  for  three  weeks  on  one 
occasion,  and  certain  scholars  have  been  excluded  from  attendance 
at  school  at  Goodwick.  There  has  been  no  hospital  isolation  of 
sufferers  from  diphtheria,  the  Rural  District  Council  having  made 
no  provision  for  this  purpose.  There  has  been  no  disinfection  of 
bedding,  clothing,  or  dwellings  by  the  officers  under  the  direction 
of  the  Rural  District  Council,  which  possess  no  disinfecting 
apparatus.  There  have  been  no  legal  proceedings  taken  for  the 
abatement  of  a  nuisance  in  the  district  for  many  years  past  So 
far  as  1  could  ascertain  the  Rural  District  Council,  beyond  giving 
instructions  for  the  alteration  or  improvement  of  some  offensive 
privies,  have  taken  no  action  for  improving  the  sanitary  condition 
of  Fishig^uard  and  Goodwick. 

Sanitary  Administration  of  the  Rural  District  CounctL — 
The  Medical  Officer  of  Health  for  the  Fishguard   Division  is 
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Mr.  J.  Morgan  Owen,  of  Fishgaard,  who  receives  £20  per  annum    ai».a,No.  16. 
for  his  services.  On  tbe 

Sanitary 

The  Inspector  of  Nuisances  is  Mr.  J.  W.  Francis,  whose  salary  Sf^S^?§~ 
is  £100  per  annum,  and  he  also  receives  £50  as  examiner  of  plans  and  Goodwick 

^- _         /^  .,j,  '  in relationwith 

Of  new  buildings.  prevalence  of 

Diphtheria;  by 

The  Rural  District  is  very  extensive,  the  means  of  communica-  J^'-  wheaton. 
tion  are  almost  entirely  by  roads,  which  are  often  very  hilly. 
The  different  portions  of  the  district  are  consequently,  to  a  great 
extent,  isolated  from  one  another,  the  inhabitants  tending  to  go  to 
the  nearest  market  town  or  railway  station,  which  is  probably  not 
situated  in  the  district.  The  different  members  of  the  District 
Council,  therefore,  can  hardly  take  much  interest  in  places  which 
they  have  never  seen,  and  are  not  likely  ever  to  visit.  The  respec- 
tive Medical  Officers  of  Health  for  the  four  districts  do  not  attend 
the  meetings  of  the  Council,  except  under  very  exceptional  cir- 
cumstances. In  fact,  the  salary  received  in  some  instances  would 
not  pay  their  travelling  expenses  in  attending  the  meetings,  and 
recoup  them  for  the  loss  which  might  occur  in  their  private 
practice  during  their  absence. 

The  Medical  Officers  of  Health  know  nothing  of  one  ano therms 
districts,  hence  no  comprehensive  advice  as  to  sanitary  improve- 
ments can  be  given  by  them  to  the  District  Council.  The  only 
person  having  any  general  knowledge  of  the  sanitary  requirements 
of  the  district  is  the  Inspector  of  Nuisances.  This  officer  is  very 
desirous  of  carrying  out  his  duties  in  the  most  efficient  manner, 
but  imfortunately  he  is  unable  to  make  any  severe  exertion  owing 
to  physical  infirmity,  and  the  work  of  effectually  supervising  such 
a  large  area  as  that  under  his  charge  would  tax  the  energies  of  the 
most  vigorous  individual.  The  Inspector  of  Nuisances  has  very 
little  time  to  spare  for  clerical  work ;  hence  he  does  not  keep  any 
journal  or  report  book.  He  reports  to  the  Council  every  month 
on  the  matters  which  are  most  pressing,  and  receives  their 
instructions  before  taking  any  proceedings  respecting  nuiBances. 

The  DistriQjt  Council  have  byelaws  for  slaughter-houses  which 
were  allowed  by  the  Board  in  1899.  They  have  also  byelaws  for 
new  streets  and  buildings  which  were  allowed  by  the  Board  in 
the  same  year.  In  both  instances  the  byelaws  are  limited  in 
their  action  to  the  contributory  places  of  Fishguard,  Hulberston, 
J^etterston,  Llanwnda,  St.  David^s,  Steynton,  TaJbenny,  and 
Walton  West.  There  are  also  regulations  for  dairies,  cowsheds, 
and  milkshops. 

Recommendatitms, 

With  a  view  to  the  prevention  of  outbreaks  of  infectious  disease 
in  the  future — 

(1)  The  Sural  District  Council  should  carry  out  their  duties 
as  a  Sanitary  Authority  urder  the  Public  Health 
Acts,  by  the  neglect  of  which  they  have  incurred  a 
serious  responsibility. 
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APP.  ▲,  N«.  16. 

On  the 
SanitiUT 
Oircumstanoes 
of  Fishguard 
and  Good  wick 
in  relation  with 
prevalence  of 
Diphtheria:  by 
Dr.  Wheaton. 


(2)  Accommodation  should  be  provided  for  the  isolation  of 

sufferers  from  infectious  illness,  so  that  by  the  prompt 
removal  of  persons  suffering  from  infectious  disease, 
who  cannot  be  cared  for  at  their  own  homes  without 
risk  of  the  spreading  of  infection  to  others,  outbreaks 
of  infectious  illness  may  be  cut  short  at  their  onset. 

An  efficient  apparatus  should  also  be  provided  for 
the  disinfection  of  infected  bedding  and  clothing. 

(3)  The  sewerage  of  Fishguard  should  receive  attention.    An 

outfall  sewer  should  be  constructed  to  take  the  sewerage 
out  to  sea,  so  as  to  avoid  nuisance,  and  the  existing 
sewers  should  be  examined  to  see  if  they  are  efficient. 
All  dwellings  in  the  town  should  be  provided  with 
house  drains  and  connected  with  the  sewers.  At 
Goodwick  sewers  should  be  constructed. 

(i)  The  provision  of  privy  accommodation  for  all  dwellings 
should  be  enforced.  Where  occupiers  have  no  garden 
ground  available  for  the  disposal  of  the  contents  of 
privies,  the  Rural  District  Council  should  arrange  for 
their  cleansing  at  regular  intervals  and  for  the  removal 
of  their  contents  without  causing  nuisance. 

(5)  Greater  activity  should  be  shown  in  the  detection  and 

prevention  of  nuisances.  With  this  object  the  Inspector 
of  Nuisances  should  be  provided  with  an  assistant 

(6)  With  a  view  to  the  more  efficient  carrying  out  of  the 

Public  Health  Acts  one  Medical  Officer  of  Health 
should  be  appointed  for  the  whole  Rural  District,  so 
that  he  will  be  able  to  advise  the  District  Council  as  to 
the  measures  which  are  necessary  to  be  taken  for  the 
V  improvement  of  the  sanitary  condition  of  the  district 
as  a  whole. 
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No.  17. 
Mbmobanda     prepared    by    the    Medical    Opfiobr    and  App.A.Nai?. 

ClRCITLARS    ISSUED    by   the    Local    OOVBRNMENT    Board    MemoraDd* 

*^  and  Olrcnlan 

in  1901  relating  to  PUBLIC  HEALTH  and  VACCINATION.  lasoedinlWl. 

A.  Mbmobanda  : — 

(L)  Ship-bome  Bats  and  Plague.    (April,  1901.) 

(2.)  Memorandum  on  the  steps  specially  requisite  to  be 
taken  in  places  where  Small-pox  is  prevalent. 
(Provincial,  March,  1901.) 

(3.)  Memorandum  on  the  steps  specially  requisite  to  be 
taken  in  places  where  Small-pox  is  prevalent. 
(London,  September,  1901.) 

(4.)  Memorandum  on  the  circumstances  under  which  the 
Closing  of  Public  Elementary  Schools,  or  the 
Exclusion  therefrom  of  particular  Children,  may 
be  required  in  order  to  prevent  the  Spread  of 
Disease.    (September,  1901.) 

B.  Circulars  :— 

(1.)  Ship-bome  rats  and  plague.    (29th  April,  1901.) 

(2.)  Tuberculosis.    (6th  September,  1901.) 

(3.)  Isolation  Hospitals  Act,  1901.    (6th  September,  1901.) 

(4.)  The  Vaccination  Acts,  1867  to  1«98.  (17th  September, 
1901.) 

(5.)  Small-pox  in  the  Metropolis :  Vaccination  and  Re- 
vaccination.  To  Boards  of  Guardians.  (25th 
September,  1901.) 

(6.)  Small-pox  in  the  Metropolis.  To  Metropolitan  Borough 
Councils.     (25th  September,  1901.) 

(7.)  Small-pox.  To  C4uardians  in  the  Home  Counties. 
(6th  December,  1901.) 

(8.)  Small-pox  hospital  provision.  To  Councils  of  Boroughb 
or  other  Districts  in  Home  Counties.  (6th  December, 
1901.) 

(9.)  Notification  of  Chicken-pox  and  Re-vaccination  of 
Sanitary  Staff.  To  Metropolitan  Borough  Councils. 
(27th  December,  1901.) 
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APP.A.Nan.  A. 

Memoraoda  /v/\    i  \ 

and  OlronUrs  ^*^o«  ^'^ 

issued  in  1901. 

Ship-borne  Rats  and  Pr*AGnE. 

In  view  of  the  sasceptibility  of  the  rat  to  Plaipie,  and  of  risk  therefore  of 
imporfation  into  this  country  by  shippinir  of  pla^ne-infected  rate,  Sanitary 
Authorities  of  Boaports  'should  be  on  the  alert  to  prevent  introduction  of  the 
disease  into  their  districts  in  this  way. 

1 .  On  the  arrival  in  port  of  a  vessel  whereon,  during  the  voyasre,  Plague  or 
sickness  suspected  to  be  Plague  has  oocurred,  measures  should  be  taken  to  secure 
the  destruction  of  the  rats  on  board  the  vessel.  Until  this^^has  been  done, 
endeavour  should  be  made  to  prevent  rats  leaving  the  ship,  by  mooring  the  vessel 
a  sufficient  distance  from  other  ships  and  from  the  shore,  and  by  placing  guards 
ou  cables  and  hawsers  in  use  for  mooring  purpcises. 

2.  In  the  case  of  vessels  that  have  oome  from  places  infected  with  Plague, 
but  on  board  of  which  no  Plague  or  suspected  Plague  has  occurred,  strict 
inquiry  should  be  made  on  tht-ir  arrival  in  port  as  to  mortality  or  sickness 
among  rats  during  the  voyage.  Should  this  have  occurred,  the  Authority 
would  do  well  to  obtain  the  bcdy  of  a  sick  rat  for  the  purpose  of  ascertaining 
the  nature  of  the  malady  affecting  those  animals  on  board  the  vessel  In  the 
event  of  the  malady  being  found  to  be  Plague,  the  ship  should  be  dealt  with  as 
under  Paragraph  1. 

3.  Exceptional  sickness  or  mortality  among  rats  on  board  any  vessel  within 
the  district,  whatever  may  have  been  her  port  of  departure,  should  be  viewed 
with  suspicion  and  as  giving  occaHion  for  action  similar  to  that  indicated  under 
Paragraph  2. 

4.  Bats  when  destroyed  en  shipboard  should  not  be  handled :  they  should  be 
atoQOi  cremated. 

6.  In  the  event  of  rate  on  board  any  ship  being  found  to  be  infected  with 
Plague,  all  parts  of  the  vessel  frequented  by  those  animals  should,  as  far  as 
possible,  be  disinfected. 

6.  The  Authorities  of  seaport  towns  invaded  by  Plague  should  endeavour  to 
secure  the  destruction  of  the  rats  of  the  town,  not  least  those  inhabiting  the 
docks  and  quayside  warehouses.  Measures  should  be  taken  to  guard  against 
shore  rats  making  their  way  on  board  vessels  lying  in  the  port,  and  attempt 
made  to  de-itroy  all  rats  on  board  ships  about  to  proceed  on  their  voyage. 
Captains  of  such  vessels  should  be  urged  to  take  steps  during  the  ensuing  voyage 
for  the  destruction  of  rats  that  may  have  remained  alive  on  board  their  vessela 
notwithstanding  the  action  of  the  Local  Authority. 

W.  H.  Power, 

Medical  Officer. 
Local  Government  Board, 

Medical  Department, 
April,  1901. 


(No.  2.) 
Provincial. 

Memorandum  on  the  steps  specially  requisite  to  be  taken  in  places 

WHERE  Small-pox  is  prevalent. 

I.— Bt  Boards  op  Guardians. 

A$  it  U  hy  vaeeiHation  that  ttiA  spread  of  small-pax  can  tuott  effeetuaUy  he  prevented^ 
Boards  of  Onardians^  as  soon  as  any  ease  of  that  disease  is  hnmghi  into  or 
occurs  in  their  respective  unions  or  parishes^  should  see  that  measures  are 
jyromptly  taken  to  secure^  a*  far  as  is  necessary  and  practicable  under  the  law 
relating  to  racrinalion,  the  raccination  (or,  as  the  case  may  be,  re'Vaeeinatum} 
of  all  such  persons  as  are  especially  exposed  to  the  danger  of  the  ii^ection. 
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Undw  itct.  7  of  the  Vaceinatian  Act,  1898  (61  and  62   Vict.  e.  49),  the  Local    App.  A,  No.  17. 
Ooremmeyt  Board  may  by  Order,  if  in  their  opinion  it  is  expedient  by  reaeon  of  uemownda 
eerunu  risk  of  outbreak  of  stnall-pox^  or  of  other  exceptional  cirevmetanees,   and  Circulara 
require  any  Board  of   Ouardians  to  provide  taceination  itatione  for  the  laroed  In  190L 
vaeeinatian  of  children  with  glycerinated  calf  lymph,  or  such  other  lymph 
as  may  be  iatued  by  the  Board,  and  modify  at  reepecte  the  area  to^tohich  t/ie 
Order  applies,  and  durina  the  period  for  which  it  is  in  force,  the  prori*ions  of 
that  Aet  requiring  the  public  vaccinator  to  visit  tfie  fiome  of  the  chUd,  otherwise 
than  on  request  of  the  parent ;  and  it  will  be  for  Boards  of  Quardians  to  make 
application  to  the  Local  Government  Board  for  the  issue  of  such  an  Order  when- 
ever local  eireumstanccs  appear  to  tlum  to  demand  tfie  exercise  of  the  power  con- 
ferred on  the  Board  by  the  section  in  quest  ion.    It  is  also  provided  u  nder  sect.  1 3 
of  the  Vaeeination  Act,  1871  (:;4  and  85  rict.  c.  98),  that  District  Medical 
Officers  in  attendance  upon  any  person  suffering  from  small-pox  shull  be  entitled 
to  payment  from  the  OuardUins  for  vaccinating  or  (as  tfie  ease  may  be')  re- 
raeeinating  any  person  who  is  resident  in  tfie  same  house  as  the  sick  person,  and 
who  eould  lau^ully  be  vaccinated  or  (as  tfte  ease  may  be)  re  vaccinated  by  a 
Public  Vaccinator  at  the  public  expense, 

7%oee  provisions^  promptly  applied  in  the  event  of  serious  risk  of  an  outbreak  of 
small-pox,  will  in  general  be  found  adequate  to  stop  tfie  spread  of  the  disease  ; 
but  if  from'  neglect  of  tfiem,  or  from  any  otfier  circumstance,  cases  of  small-pox 
spread  in  the  district,  special  measures  should  be  tafcen  to  expedite,  as  far  as 
practicable,  tfie  racci nation  of  all  unvacci noted  persons  in  the  district  and  to 
promote  the  re-vaccination  of  adults  and  adolescents  wfio  have  not  already  been 
successfully  re-vaecinated. 

In  order  that  speedy  discovery  may  be  made  of  aU  unvaccinated  persons,  whetfier 
bom  in  the  district,  or  newly  arrived  there,  it  will  frequently  be  desirable  tfiat 
earns  temporary  assistance  be  given  to  Vaccination  Officers^  in  tfie  manner 
provided  in  AHicle  10  (2)  of  the  Vaccination  Order,  1898. 

This  Memorandum  is  intended  to  afford  information  on  tfie  measures  and  arrange' 
ments  referred  to  above, 

A. — Special  In'stbuctions  to  Yaocination  Ofpicsbs. 

1.  On  the  ooonrrenoe  of  any  prevalence  of  small-pox  the  Yaccination  Officer 
Bhonld  giYB  his  first  and  special  attention  to  the  particular  localities  in  vhich  the 
infection  exists. 

2.  In  order  that  for  this  purpose  he  may  have  the  earliest  possible  information 
of  the  occurrence  of  cases  of  the  disease,  the  Guardians  should  invite  the  Medical 
Officer  of  Health  to  give  information  to  the  Yaccination  Officer  of  each  case  of 
small-pox  as  soon  as  it  is  notified,  and,  with  the  same  object,  the  co-operation  of 
persons  who  visit  among  the  poor  should  be  secured.  They  should  also  instruct 
their  District  Medical  Officers  to  give  the  Yaccination  Officer  immediate  notice 
of  every  fresh  case  of  small-pox  which  comes  under  their  care,  and  arrange  with 
the  Registrars  of  Deaths  to  forward  to  him  immediate  notice  of  each  death 
registered  from  small-pox.  For  convenience  of  transmitting  such  notices,  each 
District  Medical  Officer  and  Registrar  should  be  supplied  with  forms  duly 
stamped  for  post,  or  with  post-cards  adapted  foi  the  purpose.  Private  medical 
practitioners  may  be  invited  to  give  similar  information. 

3.  In  each  locality  in  which  the  infection  exists,  the  Yaccination  Officer  should, 
with  the  utmost  possible  dispatch,  personally  ascertain  what  children  are 
unprotected  by  vaccination,  and  should  use  his  utmost  exertions  to  obtain  the 
prompt  vaccination  of  aJl  such  children.  Generally  speaking,  his  own  judgment 
and  local  knowledge  will  guide  him  as  to  the  manner  in  which  his  inquiries  can 
best  be  made ;  but  in  infected  courts  or  alleys,  as  well  as  in  certain  kinds  of 
streets,  inquiries  from  house  to  house,  and,  in  tenement  houses,  from  room  to 
room,  will  be  indispensable. 

4.  Where  any  child  (between  the  ages  of  six  months  and  14  years)  who  has 
not  already  hid  small-pox,  or  has  not  been  duly  certified  as  insusceptible  of 
vaouination,  or  has  not  come  within  the  terms  of  exemption  under  section  2  of  the 
Yaocinatioii  Aot,  1898,  or  whose  vaccination  is  not  at  the  time  standing  postponed 
under  medical  certificate,  is  found  to  be  unvaccinated,  the  Yaccination  Officer 
should  take  steps  to  procure  the  vaccination  of  the  child  with  all  practicable 
speed. 
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App.  A,  Wo.  17.  With  regrard  to  nnvaooinated  children,  not  yet  six  months  old,  who  may  be  in 
Memomnda  infected  localities,  the  Vaccination  Officer  shoald  advise  the  parents  not  to  inonr 
and  Oirou)ar8  the  unneoessary  risk  of  waiting  for  the  ohild  to  reach  that  age  before  having  its 
isBaed  in  190L     vaooination  performed.    In  no  honse  in  which  there  is  small-pox  onght  any  child 

to  remain  nnvaccinated,  unless  on  medical  examination  it  is  pronounced  unfit  to 

be  vaccinated. 

5.  All  representations  made  as  above  should  be  accompanied  with  informntion 
as  to  the  existing  arrangemu-nts  for  vaccination,  including  any  special  temporary 
provisions  which  may  have  been  made  under  section  7  of  the  Vaccination  Act, 
1898,  for  Public  Vaccination  in  the  district. 

6.  The  Vaccination  Officer  should  make  it  well  known  that  the  Public 
Vaccinator  is  at  liberty  to  re-vaccinate  all  persons  who  shall  not  be  less  than 
ten  years  old  and  shall  not  have  been  previously  re-vaccinated  within  a  period  of 
ten  years,  who  apply  to  him  for  that  purpose ;  and  that  persons  not  vaccinated 
since  childhood,  who  are  likely  to  be  exposed  to  contagion,  ought  to  be  re- 
vaccinated  without  delay^  Above  all,  this  is  necessary  for  persons  whose  original 
marks  nf  vaccination  are  imperfect. 

7.  In  the  event  of  many  artisans  requiring  re-vaccination,  and  being  unwilling 
to  lose  part  of  their  working  day  for  the  purpose  of  securing  the  desired 
protection,  it  may  be  expedient  that  the  Vaccination  Officer  should  confer  with 
the  Guardians  as  to  attendances  being  given  by  the  Public  Vaccinator  at  some 
specified  hour  in  the  evening. 

8.  Generally,  the  Vaccination  Officer  should  take  every  means  to  ensure  that 
the  vaccination  of  his  whole  district  is  as  complete  us  possible.  He  should  make 
frequent  examination  of  his  birth-lists  ;  and  deal,  as  soon  as  practicable,  with 
every  case  of  default  as  it  arises  ;  and  he  should  be  prompt  and  dilii^nt  in  his 
inquiries  respecting  the  other  children  to  whom  his  duties  extend  under  Section  7 
of  his  "  Instructions,"  as  issued  by  the  Local  Government  Board. 

9.  The  Vaccination  Officer  should  gives  immediate  information  to  the  looal 
Pnnitary  Authority  of  any  house  in  which  small-pox. has  appeared,  and  of  which 
no  information  hs^  reached  him  from  the  Medioal  Officer  of  Health,  in  order  that 
needful  means  of  isolation  and  disinfection  may  be  taken. 

II.— By  Sanitabt  Authobitisb. 

Tlie  Sanitary  Authority  of  any  dUtriot  into  which  a  ease  of  smaH-posB  may  be 
brought^  or  in  which  it  may  occur,  tfiould  immediately,  on  obtaining  information 
of  the  occurrence,  instruct  their  Medical  Officer  of  Health  to  aire  w/tiee  to  the 
Vaccination  Officer  of  tJis  Board  of  Guardians  (the  Local  Authority  Jor 
vaccination  purposes)^  in  order  that  all  practicable  measures  in  regard  to 
uiocination  may  be  taken.  The  Sanitary  Authority  should  also  instruct  their 
officers  to  assist  in  the  administration  of  the  Vaccination  Acts  by  spreading  a 
knowledge  of  t/ie  advantages  of  vaccination  and  re-vaceination,  ana  by  giving 
to  the  Vaccination  Officer  any  information  they  may  obtain  as  to  children  and 
otJiers  unprotectc'l  by  i^accination. 

The  Sanitary  Authority  themselves  should,  on  any  appearance  of  smaZUpox  within 
their  district,  at  once  proceed  Qunder  the  pouters  of  tho  Public  Health  Aet^ 
1875)  to  see  that  proper  msans  to  prevent  the  spread  of  the  disease  by 
ISOLATION  OF  THE  SICK  AND  BY  DISINFECTION  OF 
INFECTED  HOUSES  AND  THINGS,  are  adopted.  Any  extension 
of  the  disease  from  tlie  lumse  first  infected,  or  any  fresh  importation  of  it,  needs 
to  be  dealt  with  in  the  same  way.  And  as,  from  the  ewtreme  itrfectiousness  <2f 
smatl-poXf  every  new  case  is  a  fresh  source  of  danger,  it  is  of  the  first 
importance  towards  preventing  the  spread  of  the  disease  that  the  necessary 
measures  of  the  kind  above-mentioned  should  be  taken  in  each  case  at  the 
earliest  possible  moment.  Hence  it  is  important  for  every  Sanitary  Authority 
to  see  that  their  Medical  Officer  of  Health  is  kept  informed,  as  completely  and 
nromptly  as  possible,  of  all  eases  of  rmalUpox  occurring  in  the  district.  The 
knowledge  thus  obtained  should  be  supplemented  by  infer matum  procured  by 
house  to  houee  inquiry  in  each  locality  invaded  as  to  eases  of  modified  smalt- 
vox  that  may  hare  escaped  recognition  or  treatment,  and  by  immmiate  notiee 
from  the  District  Registrars  of  all  deaths  from  smaU-pom, 
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Jn  any  diatriet  invaded  by  small-poso  the  Sanitary  AutJu>r\ty  will  find  Mpeeial    app.  A.  No.  17. 
aitaniage  in  possetHng  powers  under  tJie  Ii^ectiout  DiseoM  (^Preteniian)  Act^   Memoranda 
^^^*  and  CirculRre 

The  foUounny  are  the  nu^amret  which  Sanitary  Authorities  shmdd  take  far  the  i^^o^  In  IWL 
attainment  of  these  objects : — 

1.  It  is  of  great  importance  that  all  persons  suffering  from  small-pox,  and  so 
lodged  that  the  isolation  of  them  from  healthy  persons  cannot  be  seonred  without 
their  removal,  should  be  removed  to  some  special  hospital  or  place  for  the 
reception  of  the  sick.  The  124th  Section  of  the  Public  Health  Act,  1875,  in  the 
oases  before  mentioned,  gives  power  to  a  Justice  to  order  such  removalf ;  and 
resort  should  be  had  to  this  provision  wherever  such  a  measure  seems  neoes- 
sarjr  to  prevent  the  spread  of  the  disease.  Similar  powers  for  the  necessary 
detention  in  hospital  of  persons  suffering  from  infectious  disease  are  obtainable 
under  the  12th  Section  of  the  Infectious  Disease  (Prevention)  Act,  1890.  The 
9l8t  Section  of  the  Public  Health  Act,  1875,  including  within  the  term 
<*  nuisance  "  such  overcrowding  of  a  house  or  any  part  of  a  house  as  is  dangerous 
or  injurious  to  the  health  of  the  inmates,  should  also  receive  the  special  attention 
of  the  Sanitary  Authority  wherever  any  infectious  disease  is  or  threatens  to 
beoome  prevalent  in  the  district ;  and  the  powers  given  in  the  142nd  Section  of 
the  Act  of  1875,  as  well  as  those  obtainable  under  Sections  8,  9,  and  10  of  the 
above-named  Act  of  1890,  should,  if  necessary,  be  exercised  with  regard  to  the 
bodies  of  persons  who  die  of  small-pox. 

2.  If  it  be  doubtful  weather  suitable  accommodation  will  be  found  in  existing 
hospitals  for  the  cases  of  small-pox  in  the  district  which  ought  to  be  removeil 
from  their  homes,  the  Sanitary  Authority,  who  (under  Section  131  of  the  Public 
Health  Act)  have  power  to  provide  any  requisite  accommodation  for  such  cases, 
should  bear  in  mind  that  small-pox  hospitals,  as  we  know  them,  are  apt  to 
disseminate  small-pox,  and  that  their  sites,  therefore,  should  be  placed  outside  of 
towns,  and  should  indeed  be  i  ought  at  places  as  far  distant  from  any  populated 
neighbourhood  as  considerations  of  accessibility  permit. 

3.  It  is  equally  necessary  that  all  houses  or  rooms  and  things  infected  with 
small-pox  should  be  disinfected  under  skilled  direction,  and  with  as  little  delay 
as  possible  after  the  removal,  convalescence,  or  death  of  the  patient,  and  for  this 
provision  is  made  in  Section  120  of  the  Public  Health  Act,  1875,  and  more  fully 
in  Sections  5,  6,  and  7  of  the  Infectious  Disease  (Prevention)  Act,  1890.  To 
secure  the  disinfection  of  houses  or  rooms  being  properly  preformed  it  will  be 
desirable  that  it  should,  in  as  many  capes  as  possible,  be  done  by  the  servants  of 
the  Sanitary  Authority,  and  to  the  satisfaction  of  the  Medical  0£9cer  of  Health. 
Under  the  15th  Section  of  the  Infectious  Disease  (Prevention)  Act,  1890, 
temporary  shelter  or  house  accommodation  may  be  provided  for  the  members  oi 
any  family  in  which  infectious  disease  has  appeared,  and  who  are  compelled  to 
leave  there  dwellings  for  the  purpose  of  enabling  such  dwellings  to  be  disinfected 
by  the  Sanitary  Authority.  In  order  t^at  infected  articles  and  things  may  be 
readily  but  sufficiently  disinfected,  it  will  be  necessary  that  a  place  with  the 
requisite  apparatus  and  attendance  for  disinfection  (preferably  by  steam)  be 
ready  for  use  (Public  Health  Act,  1875,  Section  122).  If  these  public  means  of 
disinfecting  infected  articles  and  things  have  not  already  been  provided,  this 
should  at  once  be  done.  Often  it  will  be  better,  instead  of  disinfecting  infected 
articles  (such  as  bedding  and  clothing),  to  destroy  them  :  and  the  Sanitary 
Authority  have  power,  under  Section  121  of  the  Public  Health  Act,  1875,  to  do 
this,  and  to  make  compensation  for  the  articles  destroyed. 

4.  As  infectious  diseases  may  be  spread  by  the  use  of  public  carriages  for  the 
conveyance  of  the  sick  and  of  convalescents,  the  Sanitary  Authority  should 

*  This  Act  may  bo  adopted  at  the  option  of  Sanitary  Authorities.  But  It  la  to  be 
remembered  that  at  least  14  clear  days'  notice  of  the  proposed  reaclution  to  adopt  the  Act 
vanht  be  given  to  every  member  of  the  Authority  :  AIbo  that  the  resolution  aaopting  the 
Act  muat  be  locally  advertiHod  at  least  a  month  before  it  con  come  into  force,  it  la 
important  therefore  that  adoption  of  this  Act  be  not  deferred  until  infectioua  disease  la 
actually  epidemic  in  the  district. 

t  In  the  case  of  WaruUk  v.  Graham  L.T?.  [1899]  2  Q.B.  191,  where  It  wne  proved  that  a 
nerson  solTerinfr  from  a  dan{rerous  infectious  dinorder  had  proiHsr  lodjring  and  accommoda- 
tton,  so  far  a»  he  himself  was  ooncerned.  at  bis  father's  hoope.  but  that  he  cotild  not  be 
properly  isolated,  and  therw  would  be  danger  of  infection  to  the  other  inmates  of  the 
house  if  he  rt^main«d  there,  it  was  hHd  that  there  i»as  evidence  that  he  wom  -  vlthout 
proper  lodginp  or  accommodation  "  within  the  meaning  of  Section  124  of  the  Public  Health 
Act,  1876.  Mr.  Justice  Day  remarking  that,  tbo  Keciion  referred  to  is  clearly  directed  not 
only  to  the  protection  of  the  sick  person  himself  but  to  the  protection  of  other  persona 
from  infection. 
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APP.  A,  No.  17.   (under  Section  123  of  the  PabUo  Health  Act,  1875)  provide  suitable  means  of 
Momoranda        conveyance  to  and  from  hospital  of  persons  suffering  or  recovering  from  small- 

and  Circulars      po^^ 
issued  in  1901. 

5.  The  Sanitary  Authority  should  also  bear  in  mind  their  powers  as  to  dealing 

with  infectious  diseases  in  any  tent,  van,  shed,  or  similar  structure,  under  Section  9 
of  the  Housing  of  the  Working  Glasses  Act,  1885. 

6.  Public  notice  should  be  given  of  the  penalties  to  which  persons  are  liable  on 
account  of  the  exposure  of  small-pox  patients,  the  use  without  proper  precautions 
of  public  carriages  for  the  conveyance  of  persons  suffering  from  small-pox,  or  of 
the  bodies  of  those  who  have  died  therefrom,  the  letting  of  infected  houses  or 
rooms,  the  sale  or  sending  about  of  infected  things,  or  the  throwing  into  ashpits  of 
infectious  rubbish  ;  and  proceedings  should  be  taken  by  the  Sanitary  Authority 
in  every  case  in  which  these  provisions  are  disobeyed.  (^See  Public  Health  Act, 
1H76,  Section  126-129,  and  Sections  7, 11,  and  13,  Infectious  Disease  (Prevention) 
Act,  1890.) 

W    H.  POWBR, 

Medical  Officer. 
Local  Government  Board, 
March,  1901. 


(No.  3.) 
London. 

Mbmobandum  on  the  steps  specially  bequisitb  to  be  taken  in  places 

whbeb  suall-pox  is  prevalent. 

I.— Bt  Boards  of  Guardians. 

As  it  U  by  vacoinatian  that  the  spread  of  small-pox  can  most  effeotuaUy  he 
prevented.  Boards  of  Guardians^  as  xoon  as  any  ease  of  that  disease  is  brought 
into  or  occurs  in  their  respective  unitms  or  parishes^  should  see  that  measures 
are  promptly  taken  to  secure,  as  far  as  is  necessary  and  practicable  under  the 
law  relating  to  vaccination^  tlie  vaccination  (or,  as  tfuf  case  way  be,  re-ra^cina- 
tion)  of  aU  such  persons  as  are  especially  exposed  to  the  danger  of  the  infection. 

Under  section!  of  the  Vaccination  Act,  1898  (61  and  62  Vict  o.  49),  the  Local 
Oovernment  Board  may  by  Order,  if  in  their  opinion  it  is  expedient  by  reason 
of  serious  risk  oftmtbreak  of  small-pox,  or  of  other  exceptional  eireumstanres, 
require  any  Board  of  (Guardians  to  provide  vaccination  stations  for  the 
vaccination  of  children  toith  glycerinated  calf  lymph,  or  such  other  lymph  as 
may  be  issued  by  the  Board,  and  modify  as  respects  the  area,  to  which  the 
Order  applies,  and  during  the  period  for  which  it  is  in  force,  the  provisions  of 
that  Act  requirlfig  the  public  vaccinator  to  visit  the  home  of  the  child,  other- 
idse  than  on  request  of  the  parent,;  and  it  will  befitr  Boards  of  Guardians  to 
make  application  to  the  Local  Government  Board  for  the  issue  of  such  an  Order 
whenever  local  circumstancfs  appear  to  ihem  to  demand  tlie  exercise  of  the 
power  conferred  on  the  Board  by  the  sectum  in  qfiestion.  It  is  also  provided 
under  section  13  of  ths  Vaccination  Act,  1871  (34  and  35  Viet,  c,  98),  that 
District  Medical  Officers  in  attendance  upon  any  person  rtiffering  from  smalU 
P'^x  »hall  be  entitled  to  payment  from  the  Guardians  fur  vaccinating  or  (as 
the  case  may  be)  re-vaccinating  any  /rerson  who  is  resident  in  the  same  house 
as  tlis  sick  person,  and  who  could  lawfully  be  vaccinated  or  (as  the  ease  may 
be)  re-vaeeinated  by  a  Public  Vaccinator  at  the  public  expense. 

These  provisions,  promptly  applied  in  the  event  qf  serious  risk  of  an  outbreak  of 
smaU-pox,  wUl  in  general  be  found  adequate  to  step  the  spread  of  the  disease; 
but  if  from  neglect  of  them,  or  from  any  other  circumMance,  rases  of  small-pox 
spread  in  the  district,  special  measures  should  be  taken  to  expedite,  as  far  as 
practicable,  the  vaccination  of  all  unvaccinated  persons  in  the  district  and  to 
promote  the  re-vaecinafitm  of  adults  and  adolescents  who  have  not  already  been 
successfully  re-^Hieeinated, 
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In  order  that  speedy  diseovery  may  be  made  of  all  unvaecinated  oertans^  whether  App.  A,  No.  17. 

horn  in  the  dietriot  or  newly  arrived  there^  it  will  frequently  he  detirahle  that   „      

some  temporary  ass'tetantte  he  given  to  Vaccination   Officers^  in  tlie  manner  an?Oii%uLftra 
provided  in  Article  10  (2)  of  the  Vaccination  Order,  1898.  iwned  in  1901. 

7%ie  Memorandum  i$  intended  to  afford  information  on  the  meaauree  and  arrange- 
menti  rrf erred  to  above, 

A.^8peeial  Inttruetione  to  Vaccination  Officers, 

1.  On  the  ooonrrenoe  of  any  prevalenoe  of  small-pox  the  Vaocination  Offloer 
should  give  his  first  and  special  attention  to  the  partionlar  looalitiee  in  which  tiie 
infection  exists. 

2.  In  order  that  for  this  purpose  he  may  have  the  earliest  possible  information 
of  the  oocnrrence  of  casies  of  the  disease,  Uie  Guardians  should  invite  the  Medical 
Officer  of  Health  to  give  information  to  the  Vaccination  Officer  of  each  case  of 
small-pox  as  soon  as  it  is  notified,  and,  with  the  same  object,  the  co-opeiation  of 
persons  who  visit  among  the  poor  should  be  secured.  They  should  also  instruct 
their  District  Medical  Officers  to  give  the  Vaccination  Officer  immediate  notice  of 
every  fresh  case  of  small-pox  which  comes  under  their  care,  and  should  arrange 
with  the  Begistrars  of  Deaths  to  forward  to  him  immediate  notice  of  each  death 
registered  from  small-pox.  For  convenience  of  transmitting  such  notices,  each 
District  Medical  Officer  and  Registrar  should  be  supplied  with  forms  duly 
stamped  for  post,  or  with  post-cards  adapted  for  the  purpose.  Private  medicid 
pxBCtitionerB  may  be  invited  to  give  similar  information. 

3.  In  each  locality  in  which  the  infection  exists,  the  Vaocination  Officer  should, 
with  the  utmost  possible  dispatch,  personally  ascertain  what  children  are  unpro- 
tected by  vaccination,  and  should  use  his  utmost  exertions  to  obtain  the  prompt 
vaccination  of  iJl  such  children.  Generally  speaking,  his  own  judgment  and 
local  knowledge  will  guide  him  as  to  the  manner  in  which  his  inquiries  can  best 
be  made ;  but  in  infected  courts  or  alleys,  as  well  as  in  certain  lunds  of  streets, 
inquiries  from  house  to  house,  and,  in  tenement  houses,  from  room  to  room,  will 
be  indispensable. 

4.  Where  any  child  (between  the  ages  of  six  months  and  14  years)  who  has  not 
already  had  sinall-pox,  or  has  not  been  duly  certified  as  insusceptible  of  vaccina- 
tion, or  has  not  come  within  the  terms  of  exemption  under  section  2  of  the 
Yaooination  Act,  189H,  or  whose  vaccination  is  not  at  the  time  standing  postponed 
under  medical  certificate,  is  found  to  be  unvaocinated,  the  Vaccination  Officer 
should  take  steps  to  procure  the  vaccination  of  the  child  with  all  practicable 
speed. 

With  regard  to  unvaocinated  children,  not  yet  six  months  old,  who  may  be  in 
infected  localities,  the  Vaccination  Officer  should  advise  the  parents  not  to  incur 
the  unnecessary  risk  of  luting  for  the  child  to  reach  that  age  beforo  havine  its 
vaccination  performed  In  no  house  in  which  thero  is  small-pox  ought  any  ohild 
to  remain  unvacdnated,  unless  on  medical  examination  it  is  pronounced  unfit  to 
be  vaodnated. 

5.  All  representations  made  as  above  should  be  accompanied  with  information 
as  to  the  existing  arrangements  for  vaccination,  including  any  special  temporary 
provisions  which  may  have  been  made  under  section  7  of  the  Vaccination  Act, 
1898,  for  Public  Vaccination  in  the  district. 

6.  The  Vaocination  Offloer  should  moke  it  well  known  that  the  Public  Vacci- 
nator is  at  liberty  to  re- vaccinate  all  persons  who  shall  not  be  less  than  ten  years 
old  and  shall  not  have  been  previously  ro- vaccinated  within  a  period  of  ten  years, 
who  apply  to  him  for  that  purpose;  and  that  persons  not  vaccinated  since 
childhood,  who  are  likely  to  be  exposed  to  contagion,  ought  to  be  re-vaooinated 
without  delay.  Above  all,  this  is  necessary  for  persons  whose  original  marks  of 
vaccination  are  imperfect. 

7.  In  the  event  of  many  artisans  requiring  re- vaccination,  and  being  unwilling 
to  lose  part  of  their  working  day  for  Uie  purpose  of  securiuir  the  desired  nrotec- 
tion,  it  may  be  expedient  Uiat  the  Vaccination  Offloer  should  confer  with  the 
Guardians  as  to  attendances  being  given  by  the  Public  Vaodnator  at  some 
specified  hour  in  the  evening. 
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APP.  A,  No.  17.  8.  Generally,  the  Yacoioatioii  Offloer  Bhould  take  every  means  to  ensure  that 
Memoranda  ^^^  Taooination  of  his  whole  distriot  is  as  complete  as  possible.  He  should  make 
and  Oironlars  frequent  examination  of  his  birth-lists,  and  deal,  as  soon  as  practicable,  with 
issued  In  190L  every  case  of  default  as  it  arises ;  and  he  should  be  prompt  and  dili^nt  in  his 
inauiriee  respecting  the  other  children  to  whom  his  duties  extend  uiider  section  7 
of  his  "  Instructions,'*  as  issued  by  the  Local  Government  Board. 

9.  The  Vaccination  Officer  should  give  immediate  information  to  the  local 
Sanitary  Authority  of  any  house  in  which  small-pox  has  appeaured,  and  of  which 
no  information  has  reached  him  from  the  Medical  Officer  of  Health,  in  order  that 
needful  means  of  isolation  and  disinfection  may  be  taken. 


II.—- By  Sakitabt  Authobities  (London). 

Ihe  Sanitary  Authority  of  any  district  Into  which  a  com  of  small-pom  may  he 
hrought,  or  in  which  it  may  ooeur^  should  immediately^  on  obtaining  informa' 
tion  of  the  occurrence^  instruct  their  Medical  Officer  of  Health  to  give  nctice  to 
the  Vaccinatum  Officer  of  the  Board  of  Ovardiane  (the  Ltcal  Auth4yrity  for 
vaccination  purposes'),  in  order  that  all  practicable  measures  in  regard  tn 
vaccination  may  be  tahen,  Tfie  Sanitary  Autfwrity  should  also  instruct  their 
officers  to  assist  in  the  administration  of  the  Vaccination  Acts  by  spreading  a 
knowledge  of  the  advantages  of  vaccination  and  re-vaccinationj  ana  by  giving 
to  the  Vaccination  Officer  any  information  they  may  obtain  as  to  children  and 
others  unprotected  by  vaccination. 

The  Sanitary  Authority  themselves  should,  on  any  appearance  of  small-pox  within 
their  district,  at  once  proceed  (under  the  powers  of  the  Public  Health  (Ztmdon') 
Act,  1891)  to  see  that  proper  means  to  prevent  the  spread  of  the  disease 
by  ISOLATION  OF  THE  SICK  AND  BY  DISINFECTION  OF 
INFECTED  HOUSES  AND  THINGS,  are  adopted.  Any  extension  of 
the  disease  from  the  fiousejirst  infected,  or  any  fresh  importation  of  it,  nee«is 
to  be  dealt  with  in  the  same  way.  And  a^,from  the  extreme  infectvYH^ness  of 
small-pox,  every  new  case  is  afresh  source  of  danger,  it  is  of  ttie  first  importance 
towards  preventing  the  spread  oftJie  disease  that  tfie  necessary  measures  tf  the 
hind  above  m>enti(yned  should  be  taken  in  each  case  at  the  earliest  possible 
moment.  Hence  it  is  impi*rtant  ftr  every  Sanitary  Attthttrity  to  see  that  their 
Medical  Officer  of  Heatth  is  kept  informed,  as  completely  and  promptly  as 
possible,  of  all  oases  of  small-pox  occurring  in  the  district.  The  knowledge 
obtained  through  notificatitms  received  under  section  55,  Public  Health 
(London)  Act,  1891,  should  be  supplemented  by  information  procured  by 
houte  to  house  inquiry  in  each  locality  invaded  as  to  cases  of  modified  small- 
pox  that  may  have  escaped  recognition  or  treat nient,  and  by  immediate  notice 
from  the  District  Registrars  of  all  deaths  from  small-pox.* 

The  hospital  treatment  of  small-pox  cases  in  London  under  ordinary  circumstances 
devolves  upon  the  Metropolitan  Asylums  Managers,  who,  under  section  80, 
Public  Health  (London')  Act,  1891,  subject  to  such  regulations  and  restrictions 
as  the  Local  Oocernment  Board  prescribe,  may  a'imit  any  person  who  is 
reasonably  believed  to  be  suffering  from  small-pox  into  a  hospital  prttrided  by 
the  Ma  (ogers.  '/Tie  exp"nses  incurred  by  them  for  the  wainteftance  of  any  such 
persim  are  to  be  paid  by  the  Board  of  Guardians  of  the  Poor  Law  Union  from 
which  he  is  received,  but  are  repayable  to  the  Board  of  Guardians  out  of  the 
Metropolitan  Comm'm  Poor  Fund,  'J%e  admis^itm  of  a  person  sujfering  from 
an  infectious  disease  into  any  hospital  provided  by  the  Metropolitan  Asylums 
Managers,  or  his  maintenance  thert^,  is  not  tn  be  consid-ered  parochial  relief, 
alms^  or  charitable  aUowance,  and  dees  not  entail  loss  of  any  right  or  privilege, 
or  involve  any  disability  or  disqualification, 

Thji  Metropolitan  Asylums  Managers  are  also  empowered  by  section  79  of  the  Act  to 
proviae  ambulances  for  the  removal  of  patients. 


*  Tt  mu^t  always  bo  remembered  that  Bmall-poz  is  liable  to  be  spread  by  intectiou*  not 
only  Irom  well-m  irked  and  easily  recogrnised  cases,  but  Also,  as  Indeed  frequently  happens, 
from  casefl  of  which  the  nataro  is  not  at  flr>it  evident,  especially  to  medical  men  unfamiliar 
with  the  disease.  Bn'^h  attacks  may  be,  on  the  one  hand,  mild  and  modified  cases,  which 
may  be  mistaken  for  chicken-pox  or  other  comparatively  Hlight  disorder  ;  or.  on  the  other 
iiand,  they  may  be  hiemorrhugic  or  other  mulifrnant  and  rapidly  fatal  forms  in  which 
death  may  occur  before  the  characteristic  rash  has  had  time  to  develop  itaeU.' 
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The  following  are  the  measures  which  Sanitai  y  Authorities  should  take :  —  App.  A,  No.  17. 

1 .  It  is  of  ^reat  importance  that  all  persons  suffering  from  small-pox,  and  so  JJ[dc5™^r8 
lodged  that  the  isolation  of  them  Irom  healtliy  persons  cannot  be  secured  without  imiod  in  iflOL 
their  removal,  should  as  speedily  as  possible  be  removed  to  some  special  hospital 

or  place  for  the  reception  of  the  sick.  Section  66  of  the  Public  Health  (London) 
Act,  1891.  gives  power  to  a  Justice  to  order  Huch  removal*  ;  and  resort  should  be 
had  to  this  provision  w'nenever  such  a  measure  seems  necessary  to  prevent  the 
spread  of  the  disease.  Similar  powers  for  the  necessary  detention  in  hospital  of 
persons  suffering  from  infectious  disease  are  obtainable  under  section  67  of  the 
same  Act.  Section  2  of  the  Public  Health  (London)  Act,  1891,  including  within 
the  term  **  nuisance  "  such  overcrowding  of  a  house  or  any  part  of  a  house  as  is 
injurious  or  dangerous  to  the  health  of  the  inmates,  whether  or  '".ot  members  of 
the  same  family,  should  also  receive  the  special  attention  of  the  Sanitarv  Authority 
with  a  view  to  the  abatement  of  the  nuisance  under  sections  4  and  5  wherever 
any  infectious  disease  is  or  threatens  to  become  prevalent  in  the  district. 
The  powers  given  in  sections  72,  73,  74,  and  89  of  the  same  Act  of  1891 
should,  if  necessary,  be  exercised  with  regard  to  the  bodies  of  persons  who  die 
of  small-pox. 

2.  After  the  removal  or  death  of  a  patient  suffering  from  smaU-pox,  it  is 
desirable  that  the  remaining  inmates  of  the  house,  and  other  persons  who  are 
known  to  have  come  into  contact  with  infection,  should  be  kept  under  observa- 
tion during  a  period  of  not  less  than  14  days,  in  order  that,  in  the  event  of  any 
of  them  contracting  the  disease,  it  may  be  recognized  at  an  early  stage,  and  thus 
prompt  measures  may  be  taken  for  preventing  its  further  spread. 

3.  All  houses  or  rooms  and  things  infected  with  small-pox  should  be  disinfected 
under  skilled  direction,  and  with  as  little  delay  as  possible  after  t^e  removal, 
convaledoence,  or  death  of  the  patient,  and  for  this  provision  is  made  in 
sections  ri9~65  of  the  Public  Health  (London)  Act,  1891.  To  secure  the  disin- 
fection of  houses  or  rooms  being  properly  performed  it  will  be  desirable  that  it 
should,  in  as  many  cases  as  possible,  be  done  by  the  servants  of  the  Sanitary 
Authority,  and  to  the  satisfaction  of  the  Mescal  Officer  of  Health.  Under 
section  60  (4)  of  that  Act,  temporary  shelter  or  house  accommodation  is  to  be 
provided  for  the  members  of  any  family  in  which  infectious  disease  has  appeared, 
and  who  are  compelled  to  leave  their  dwellings  for  the  purpose  of  enabling  such 
dwellings  to  be  disinfected  by  the  Sanitary  Authority.  The  Authority  are  also 
required  by  section  59  to  provide  proper  premises,  with  the  requisite  apparatus 
and  attendance,  for  disinfection  (preferably  by  steam)  of  articles  (wh^iher 
bedding,  clothing,  or  other)  which  have  become  infected  by  any  dangerous 
infectious  disease.  Often  it  will  be  better,  instead  of  disinfecting  infected 
articles  (such  as  bedding  and  clothing),  to  destroy  them  ;  and  the  Sanitarv 
Authority  have  power,  under  sections  60  and  61  of  the  Public  Health 
(London)  Act,  1891,  to  do  this,  and  to  make  compensation  for  the  articles 
destroyed. 

4.  As  infectious  diseases  may  be  spread  by  the  use  of  public  carriages  for  the 
conveyance  of  the  sick,  the  Sanitary  Authority  should  bear  in  mind  the  pro- 
visions of  section  70  of  the  Public  Health  (London)  Act,  1891,  and  should 
provide  suitable  means  of  disinfecting  public  vehicles  which  may  have  been 
unwittingly  or  negligently  used  for  the  conveyance  of  persons  suffering  from 
small-pox. 

5.  The  Saniti^  Authoritv  should  also  bear  in  mind  their  powers  nnder 
section  9  of  the  Housing  of  tibe  Working  Glasses  Act,  1885,  as  to  dealing  with 
infectious  diseases  in  any  tent,  van,  shed,  or  similar  structure. 

6.  Public  notice  should  be  given  of  the  penalties  to  which  persons  are  liable 
on  account  of  the  exposure  of  small-pox  patients,  the  use  without  proper  pre- 
cautions of  public  carriages  for  the  conveyance  of  persons  suffering  from  small- 
pox or  of  the  bodidb  of '  those  who  have  died  therefrom,  the  letting  of  infected 

•  In  the  case  of  Warwick  v.  Qraham,  LJL  [1899]  2  Q.B.  101 :  68  LJ;  Q.B.  1001 ;  80  L.T.  n.8 
773  ;  i>3  J.P.  599,  where  it  wa«  proved  that  a  person  sufferinfr  frum  a  dangerous  infectious 
disorder  had  proper  lodginv  and'  accommodation,  no  far  as  he  himself  was  ooncerned,  at 
his  (ather^'i  house,  but  that  he  could  not  be  properly  isolated,  and  there  would  be  danger 
of  infection  to  the  other  inmates  of  the  house  if  he  remained  there,  it  was  held  that  there 
was  evidence  that  he  was  "without  proper  lodging  or  accommodation"  within  the 
meaning  of  section  124  of  the  Public  Health  Act,  1875  (corresponding  to  section  645  of  the 
Public  Health  (London)  Act,  J 891),  Mr.  Justice  Day  remarking  that  the  section  referred  to 
is  clearly  disected  not  only  to  the  protection  of  the  sick  person  himself  but  to  the  proteco 
tion  of  other  persons  from  infection. 
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Memoranda        ^^  ashpits  of  infectious  rubbish  ;  and  proceedings  should  be  taken  by  the 
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Sanitary  Authority  in  every  case  in  which  the  provisions  with  respect  to 
the  above  matters  are  disobeyed.  (See  Publio  Health  (London)  Act,  1891, 
sections  63-85,  68-70,  and  74.) 


Local  Government  Bo3u*d, 
September,  1901. 


W.  BL  POWBB, 

Medical  Offioer. 
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Local  GtovsBNMBHT  Boabd. 
Mbmobandum,  pbbpabed  IK  THB  Mbdioal  Depabtmekt,  ok  the  Giboum- 

8TAN0BS  UKDEB  WHICH  THB  CLOSING  OF   PUBLIC  ELEMENTABY  SCHOOLS 

OB  THB  Exclusion  thebefbom  of  pabticulab  Childbbn  mat  be 

BEQUIBED  in  OBDEB  TO  PBEVENT  THB  SPBEAD  OF    DISEASE. 

1.  It  is  attempted  in  these  notes  to  bring  together  the  information  in  the 
possession  of  the  Local  Government  Board,  derived  from  the  reports  of  the 
Board's  own  Medical  Inspectors  and  of  local  Medical  Officers  of  Health,  respecting 
school  closure  and  exclusion  from  school  as  precautions  against  infection,  with 
a  view  to  indicate  the  beet  means  of  preventing  the  spread  of  disease  by  school 
children  among  their  fellows,  while  avoiding  any  unnecessary  interruption  of  the 
work  of  education. 

2.  In  the  Code  of  Regulations  approved  by  the  Lords  of  the  Committee  of 
Council  on  Education,  the  following  Article  (Art.  88)  prescribes,  as  one  of  the 
general  conditions' required  to  be  fulfilled  by  a  Publio  Elementary  School  in  order 
to  obtain  an  annual  Parliamentary  grant,  that — 

"  The  managers  must  at  once  comply  with  any  notice  of  the  sanitary  authority 
of  the  district  in  w^ich  the  school  is  situated,  or  any  two  members  thereof  acting 
on  the  advice  of  the  Medical  Officer  of  Health,  requiring  tHem  for  a  specified 
time,  with  a  view  to  preventing  the  spread  of  disease,  or  any  danger  to  health 
likely  to  arise  from  the  condition  of  the  school,  either  to  close  the  school,  or  to 
exclude  any  scholars  from  attendance,  but  after  complying  they  may  appeal  to 
the  Department  if  they  consider  the  notice  to  be  unreasonable.** 

Article  83  (a)  prescribes  that  "  if  a  school  has  been  dosed  during  the 
"  year  under  medical  authority,  or  for  any  unavoidable  cause,  a  ooire- 
"  spending  reduction  is  made  from  the  number  of  meetings  *'  (400  a  year) 
**  required. 

Article  101*  provides  that  where  the  Education  Department  "are 
*'  satisfied  that  by  reason  of  a  notice  of  the  Sanitary  Authority  under  Art.  88, 
'*  or  any  provision  of  an  Act  of  Parliament,  requiring  the  exclusion  of 
'*  certain  diildren,  or  by  reason  of  the  exclusion  under  medical  advice  of 
**  children  from  infected  houses,  Uie  average  attendance  has  been  serionaly 


8.  The  diseases  for  the  prevention  of  which  school  closure,  or  the  exclusion 
of  particular  children,  will  be  required  are  principallv  those  which  spread  by 
infection  directly  from  person  to  person,  sudb  as  oiphtheria,  scarlet  fever, 
measles,  whooping-cough,  epidemic  influenza,  small-pox,  and  rotheln.  More 
rarely,  the  same  questions  arise  in  connection  with  enteric  fever  and  dianrhosal 
disetises,  which  spread  not  so  much  by  direct  infection  from  person  to  person 
as  indirectly  through  the  agenoy  of  local  oonditionB,  such  as  infected  school 
privies. 
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4.  It  will  be   fleen  that   Article  88   quoted   above  oonf en    apon   sanitary    APP.  A«  No.  17. 
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(a.)  To  cause  particular  scholars  to  be  for  a  specified  time  exdnded  from  SSned  in  1901 
attendance,  or 

(b.)  To  require  the  school  to  be  closed  for  a  specified  time. 

5. — A.  Firtt^  as  to  exclusion  from  Mehod  of  particular  »cholar$. — Here  it  will  be   Bzelnsion 
conyenient  to  consider  the  circumstances  under  which  the  requirements  of  the  of  scholan: 
public  health  will  be  satisfied  by  the  less  severe  measure  of  the  exclusion  frob 
school  of  particular  children. 

(a.)  It  may  be  laid  down  as  a  universal  principle  that  all  children  suffering 
from  any  dangerous  infectious  disorder  (ije.,  of  a  nature  dangerous  to  some  of 
tlie  persons  attacked  by  it,  however  mild  in  other  cases)  should  be  excluded  from 
school  until  there  is  reason  to  believe  that  they  have  ceased  to  be  in  an  infectious 
condition  (tee  section  126  of  the  Public  Health  Act,  1875). 

(&.)  Furthermore,  as  it  is  rarely  possible  to  provide  effectual  separation  of  the 
8i<dc  from  the  healthy  within  the  homes  of  children  of  the  class  attending  public 
elementary  schools,  it  must  commonly  be  necessary  that  all  children  of  an 
infected  household  should  be  excluded  from  school ;  first  because  otherwise  such 
children  might  attend  school  while  suffering  from  the  disease  in  a  latent  form. 
Off  at  an  nnrecogniised  stage,  and,  secondly,  because  it  is  known  that  infection  may 
attach  itself  to,  and  be  conveyed  by,  the  clodies  of  a  person  living  in  an  infected 
atmosphere,  even  though  tiie  person  himself  remain  unaffected.  The  same 
considerations  will  sometimes  make  it  desirable  to  prohibit  the  attendance  at  ^m  par- 
school  of  all  children  from  a  particular  street  or  hamlet.  ScSittes. 

In  the  case  of  infectious  diseases  involving  little  or  no  ditnger  to  life, 
such  as  mumps  or  skin  disesses,  school  interests  may  be  more  particularly 
considered.  In  such  case,  however,  it  will  usuallv  be  well  for  the  Medicid 
Officer  of  Health  to  advise  t^e  managers  to  prohibit  the  attendance  of  every 
child  while  in  an  infectious  state. 

6. — B,  Secondly ,  om  to  the  closing  of  schools, — This,  by  more  serious  interfering  Olosiiiff  of  I 
with  the  educational  work  of  a  district,  is  a  much  more  grave  stop  for  a  sanitary  Mhools : 
authority  to  take  than  to  direct  tiie  exclusion  of  particular  scholars.  It  is  a 
measure  that  seldom  ought  to  be  enforced,  except  under  circumstances  involving 
imminent  risk  of  an  epidemic,  nor  even  then  as  a  matter  of  routine  nor  unless 
there  be  a  clear  prospect  of  preventing  the  propagation  of  disease  such  as  could 
not  be  looked  for  from  less  comprehensive  action. 

The  mere  fact  that  in  an  epidemic  many  of  the  sufferers  are  school 
children  does  not  necessarily  show  that  the  disease  was  caught  at  school ;  but 
the  school  may  with  probability  be  regarded  as  spreading  infection  if  in  a 
large  majoritjr  of  households  attacked  the  firot  case  be  a  child  attending 
school ;  and  with  still  greater  probability  if  a  number  of  children  livin?  at  a 
distonoe  from  one  another,  and  with  no  circumstances  in  common,  except 
that  th^  attend  the  same  school,  should  be  simultaneously  attacked,  and  if 
it  can  be  ascertained  that  a  child  or  teacher  in  an  infectious  stote  has 
actually  been  attending  the  school. 

7.  By  Artiole  18  (6)  of  the  Board*s  Order  of  23rd  March,  1891,  the  Medical  Duty  of 

Officer  of  Health  on  the  occasion  of  an  outbreak  of  dangerous  infectious  disease  Qi^'^f 

is  to  advise  the  persons  competent  to  act  as  to  the  measures  to  be  taken  to  prevent  Health  when 

the  extension  of  the  disease.    If  ^therefore,  he  finds  Uiat  the  children  of  infected  infectious 

households  are  attending  school,  he  should  send  notice  of  the  fact  to  the  school-  disease 

master,  and  give  such  advice  as  appears  to  him  to  be  necessary  with  regard  to  ^^^^^^'^ 
the  exclusion  of.  the  children  from  school,  and  as  to  the  time  for  whic&  such 
exclusion  should  continue. 

Where  the  number  of  children  to  be  excluded  is  small,  and  the  schoolmaster 
aote  on  the  advice  of  the  Medical  Officer  of  Health,  it  may  not  be  necessary  to 
take  formal  action  under  Article  88  of  the  code ;  but  where  the  number  of 
children  whom  it  is  desirable  to  exclude  from  school  is  such  as  is  likely  seriously 
to  diminish  the  average  attendance,  or  where  the  advice  of  the  Medical  Officer  of 
Health  is  not  followed,  and  there  is  danger  of  the  disease  spreading  bv  means  of 
the  school,  notice  for  the  exclusion  of  the  children  in  question  should  be  made  in 
aooordanoe  with  the  requiremente  of  Article  88. 
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The  attention  of  Buhool  attendance  offloers  and  of  sohoolmaBters  shonld 
also  be  drawn  to  the  following  oonsiderationB.  Frequently  they  themselyes 
will  obtain  the  earUest  information  of  the  occnrrenoe  of  infectious  disease 
among  scholars,  and  it  is  most  desirable  that  such  officer  or  master  should 
without  delay  oommanicate  the  facts  to  the  Medical  Officer  of  Health. 
Absence  of  any  child  from  school  on  the  plea  that  it  is  suffering  under  one 
of  the  before-mentioned  diseases,  and  absence  of  several  children  of  one 
family  from  school  at  the  same  time,  no  matter  what  name  be  given  to  the 
complaint  that  keeps  them  at  home,  should  be  reported  to  the  health  officer. 
*  In  practice  it  has  been  found  that  this  notification  of  absentees  has  materially 
aided  the  local  health  officer  in  taking  measures  for  the  suppression  of 
infectious  disease,  to  the  advantage  alil^  of  the  district  and  of  the  schooL 
Furthermore,  schoolmasters  may  properly  be  asked  to  take  note,  especially 
when  an  epidemic  threatens  or  is  present,  of  symptoms  occurring  in  any  of 
their  scholars  that  may  indicate  the  commencement  of  disease,  febrile  in 
nature.  Besides  heat  of  skin,  such  symptoms  are  shivering,  hcEbdache,  and 
langour,  especially  if  commencing  suddenly,  vomiting,  rashes  on  the  skin, 
and  sore  throat.  When  scarlet  fever  or  diphtheria  i«  about,  every  trace  of 
sore  throat  should  be  looked  upon  as  suspicious.  In  any  case  where  such 
symptoms  are  observed,  the  safest  course  will  be  to  exclude  the  child  from 
school  until  a^urance  can  be  had  that  it  may  attend  school  without  harm 
to  itself  or  danger  to  other  scholars. 

8.  As  regards  duration  of  exclusion  from  school  of  particular  children,  the 
time  to  be  specified  will  vary  in  different  diseases  and  different  cases,  and  in  this 
matter  the  sanitary  authority  will  doubtless  be  guided  by  the  advice  of  their 
Medical  Officer  of  Health. 

Medical  officers  of  health,  having  to  specify  a  time  during  which  any 
scholars  are  to  be  excluded  from  attendance  at  any  school,  should  have 
regard  as  far  as  practicable  to  the  circumstances  of  ihe  particular  scholars 
suffering  from  infectious  disease  or  living  in  infected  households.  Not  only 
the  nature  of  the  infection  and  the  length  of  illness,  but  the  environments  of 
the  individual  as  affecting  tihe  retention  of  infection  will  deserve  considera- 
tion. The  period  of  exclusion,  for  example,  will  need  to  be  different 
according  to  the  conditions  of  a  patient^s  lodgment,  according  to  the 
sufficiency  of  the  separation  that  can  be  effected  between  a  patient  and 
excluded  scholars,  and  according  to  the  opportunities  of  effectual  disinfection 
that  can  be  afforded  to  the  household.  Thus  a  hard  and  fasr.  rule,  such  as 
has  been  laid  down  in  some  districts  where  scarlatina  has  been  present,  that 
no  child  shall  go  to  school  from  an  infected  house  for  three  months  af t  er  the 
disease  has  b^un  in  that  house,  is  not  to  be  commended.  It  is  indeed 
possible  that  under  the  circumstances  of  a  particular  househoW,  a  child 
convalescent  from  scarlatina  or  living  in  the  same  house  with  convalescents 
should  not  in  the  interests  of  other  children  be  permitted  to  return  to  school 
until  after  so  long  a  period  as  this  ;  but  the  same  ought  not  to  be  assumed  of 
all  households  in  the  district  that  may  be  invaded  by  scarlatina.  The  better 
plan  would  be  for  the  sanitary  authority  to  secure,  during  a  shorter  period, 
the  exclusion  of  individual  sick  persons  and  their  housemates  from  school ; 
and  when  that  period  is  about  to  expire  to  cause  fresh  inquii^  to  be  made  as 
to  the  expediency  of  further  exclusion,  and,  if  found  requisite  in  partionlar 
cases,  to  cause  fresh  notice  to  be  given  to  the  school  managers. 

9.  In  deciding  whether  an  outbreak  of  infectious  disease  among  children  of 
school  age  may  be  best  combated  by  closing  the  school,  or  whether  it  will  suffice 
to  exclude  the  children  of  infected  households,  the  two  most  important  points  to 
be  considered  are  : — 

(a.)  The  completeness  and  promptness  of  the  information  received  by  the 
officers  of  the  sanitary  authority  respecting  the  occurrence  of  infectious  cases. 

(&.)  The  opportunities  which  exist  for  intercourse  between  the  children  of 
different  households  elsewhere  than  at  school. 

10.  (a.)  The  more  prompt  and  full  the  knowledge  of  cases  of  infectious  disease 
that  the  sanitary  authority  are  able  to  obtain,  the  better  will  be  the  prospect  of 
checking  such  disease  by  keeping  away  from  school  the  children  of  infected 
households,  and  the  less  will  be  t^e  necessity  for  closing  schools.*    If  the  cases 


*  Information  obtainable  under  the  Infectious  DiHcase  (Notification)  Act,  1889,  will  be 
specially  useful  in  this  direction. 
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be  few  in  namber.  and  their  origin  known,  the  ezcioBinn  from  school  of  the 
children  of  infected  households  will  probably  suffice,  but  this  measure  will  fail 
where  there  are  many  undiBcovered  or  unrecognized  cases,  or  where  the  known 
centres  of  infection  are  very  numerous. 

Commonly,  the  failure  of  carefully  considered  measures  of  exclusion  to  stay 
the  spread  of  an  epidemic  whidi  shows  a  special  incidence  upon  school  children, 
may  be  regarded  as  pointing  to  the  continued  attendance  at  school  of  children 
with  the  prevalent  disease  in  a  mild  or  unrecognized  form,  and  a  strong  case  will 
appear  for  the  dosing  of  schools. 

If  by  reason  of  the  absence  or  exclusion  of  a  large  number  of  children, 
the  attendance  at  a  school  be  greatly  reduced,  it  may  be  found  better  to 
close  it  altogether.  This  is  especially  apt  to  occur  in  the  case  of  epidemics 
of  measles,  a  disease  which  is  very  infectious  in  the  early  stages,  before  the 
characteristic  rash  has  appeared,  and  while  the  pymptoms  resemble  those  of 
a  common  cold. 

11.  (&.)  The  Fecond  material  consideration,  in  deciding  as  to  the  desirability  of 
dosing  schools  during  the  prevalence  of  infectious  disease,  is  the  amount  of 
opportunity  for  intercommunication  between  the  members  of  different  house- 
holds elsewhere  than  at  school.  In  sparsely  populated  rural  districts,  where 
the  children  of  different  households,  or  of  separate  hamlets  rarely  meet  except 
at,  or  on  their  way  to,  the  villa^re  school,  the  closing  of  the  school  is  likely  to  be 
effectual  in  checking  the  spread  of  disease.  It  is  less  likely  to  be  useful  in  a 
town  or  compact  village  (particularly  where  houses  are  sub-let  and  yards  are  in 
common),  where  the  children  of  different  households  when  not  at  school  spend 
Uieir  time  in  playing  together,  and  often  run  in  and  out  of  each  other's  houses. 
But  it  must  be  remembered  that  diildren  when  at  play  out  of  doors  are  brought 
into  much  less  dose  association  with  each  other  than  when  in  school. 

In  rural  districts,  where  epidemic  diseases  are  less  frequently  prevalent,  school 
closing  may  be  required  as  an  exceptional  measure  to  meet  an  exceptional  state 
of  things.  As  regards  more  populous  places,  it  must  not  be  forgotten,  that  if 
schools  were  to  be  closed  whenever  an  infectious  disease  was  prevalent,  there  are 
many  places  where  schools  would  hardly  ever  be  open. 

It  will  sometimes  be  necessary  to  close  a  school  for  a  day  or  two  to  allow 
of  the  rectification  of  sanitary  defects  of  a  nature  to  extend  disease,  or  in 
order  that  the  school  may  be  disinfected  or  purified.  It  has  happened  that 
infectious  sickness  in  the  master's  family  has  forbidden  the  attendance  of 
scholars.  These  more  temporary  and  occasional  closures  of  schools  are 
contemplated  in  the  Education  Code,  and  are  to  be  regarded  as  having  a  real 
importance  of  their  own. 
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issued  in  190L 

When  total 
dorareof 
school  pre- 
ferable. 


Closure  of 
schools: 


in  rural 
disiriots, 


In  populous 

lOCMUti 


fties, 


for  purposes 
of  (uslnieo- 
tion,  ftOn 


where  nuuny 
schools  exist. 


Sunday  and 

private 

schools. 


In  places  where  there  are  several  public  elementary  schools,  if  an  outbreak 
of  infectious  disease  be  confined  to  the  scholars  of  one  particular  school,  it  may 
be  suffident  to  close  that  school  only.  But  where  different  schools  have  aU 
appeared  to  aid  in  the  spread  of  disease  (though  perhaps  to  an  unequal  extent) 
the  sanitary  authority  may  consider  it  a^dvisable  that  all  should  be  dosed  lest 
children  in  an  infectious  state  who  previously  attended  the  schools  that  are 
dosed,  should  be  sent  to  others  that  might  remain  open. 

It  must  be  remembered  that  sanitary  authorities  have  no  power  in 
respect  of  Sunday  Schools,  or  other  private  schools :  except  in  so  fiir  as  these 
many  contravene  sect.  91  (5),  sect.  126,  or  other  provisions  of  the  Public 
Health  Act,  1875  ;  but  it  will  often  be  expedient  to  invite  the  co-operation  of 
managers  of  such  schools  in  efforts  for  securing  the  public  health.  Experience 
shows  that  they  are  usually  ready  to  defer  to  the  representations  of  the 
authority  responsible  for  the  public  health  of  the  district. 

13.  The  Medical  Officer  of  Health  has  not  power  to  order  the  closing  of  a  school ;    Duty  of 
his  function  in  this  respect  is  advisory  only.    Reports  of  Medical  Officers  of   Meducal  Officer 
Health  to  sanitary  authorities,  advising  the  closure  of  a  school  or  schools  in  any   ^  nporUns 
district,  are  to  be  treated  as  "  special  "  reports  within  the  meaning  of  the  General       ^^ 
Order  of  the  Local  Gx>vemment  Boird  of  March  23rd,  I8v(l,  and  copies  of  them 
are  required  by  Art.  18  (15)  and  (16)  of  that  Order  to  be  sent  to  the  Board  and 
to  the  County  Coundl.    These  reports  should  state  the  grounds  upon  which  the 
Medical  Officer  of  Health  advocates  the  closure  of  the  school  or  schools  in 
preference  to  the  exdudon  of  particular  scholars. 


Grounds  for 
action  to  be 
stated. 
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APP.  A,  No.  17.  14.  All  notioes  of  the  sanitary  authority  for  the  olodng  of  Pnblio  Elementary 
Schools  should  be  addressed  in  writing  to  the  Managers,  and  ^onld  state  the 
grounds  on  which  the  closing  is  deemed  necessary. 

All  such  notices  shall  specify  a  definite  time  during  which  the  school  is 
to  remain  closed ;  this  should  be  as  short  a  period  as  can  be  regarded  as 
sufficing  on  sanitary  grounds,  since  a  second  notice  may  be  giTca  before 
the  expiration  of  the  first,  if  it  should  be  found  necessary  to  postpone 
the  re-opening  of  a  school.  The  Managers  of  Schools,  after  complying 
with  the  requirements  of  the  sanitary  authority,  haye  the  right  of  appeal  to 
the  Education  Department,  if  they  consider  any  notice  to  be  unreasonable. 


Memoranda 
and  Circulars 
iwued  in  190L 

Notices 
requlrinv 
closure  of 
schools. 

Notices  to 
specify 
definite 
periods. 


September,  1901. 


W.  H.  POWEB. 


B. 


(No.  1.) 
Ship-bobne  Rats  and  Plague. 


Sib, 


Local  Government  Board, 

Whitehall,  S.W., 

29th  April,  1901. 


I  am  directed  by  the  Local  Government  Board  to  advert  to  their  circular 
letter  of  9th  October,  1900,  enclosing  copies  of  Memoranda  prepared  by  their 
Medical  Officer  for  the  assistance  of  Sanitary  Authorities  and  their  officers  in 
view  of  the  possibility  of  the  occurrence  of  cases  of  plague  in  this  country.  In 
the  "Plague  Memorandum"  attention  was  specially  drawn  to  the  facts  that 
plague  affects  rate  as  well  as  the  human  subject,  and  that  the  rat  and  man  are  as 
regards  plague  reciprocally  infective. 

I  am  now  to  forward  to  the  Sanitary  Authority  the  enclosed  copies  of  a  further 
Memorandum  which  has  been  prepared  by  the  Boaid^s  Medical  Officer  with 
regard  to  the  risk  of  importing  plague  into  this  country  by  means  of  plague- 
infected  rate  on  board  ships,  and  the  steps  which  should  be  taken  by  Sanitary 
Authorities  of  seaports  with  the  view  of  preventing  the  introduction  of  the 
disease  in  this  way ;  and  I  am  to  request  that  the  Sanitary  Authori(«y  will 
instruct  their  officers  to  use  their  best  efforte  to  secure  the  carrying  into  effect 
of  the  suggestions  which  this  Memorandum  contains. 

A  copy  of  the  Memorandum  should  be  given  to  the  Medical  Officer  of  Health 
and  another  to  the  Inspector  of  Nuisances. 

I  am,  Sir, 

Your  obedient  Servant, 

S.  B.  Pbovis, 

Secretary. 
The  Clerk  to  the  Sanitary  Authority. 


Circular, 

CounciU  of  Metropolitan  and  other 
Bonmgfu,  ana  of  Urban  and 
Rural  DUtrieU, 


(No.  2.) 


TUBEBCULOSIB. 


Sir, 


Local  Government  Board, 

Whitehall,  S.W^ 

6th  September,  1901. 


I  am  directed  by  the  Local  Government  Board  to  state  that  at  the  recent 
Congress  on  Tuberculosis  Professor  Koch  called  in  question  the  correctness  of 
the  opinion  that  tuberculosis  can  be  transmitted  from  animals  to  man.    The 
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Yiews  exprooDod  by  Professor  Kooh  on  this  sabjeoi  baye  not  received  the  general    ^p*  A,  yo.  17* 
aasent  of  scientific  men ;  bat,  having  regard  to  the  great  importance  of  the  Memoranda 
matter,  His  Majesty^s  Qovemment  have  thoncrht  it  right  to  accede  to  a  reqaest   and  Circulan 
made  bj  the  Congress  that  there  should  be  an  inquiry  with  respect  to  it.    A    issued  io  1901. 
Royal  Commission  has  accordingly  been  appointed  to  inquire  and  report  whether 
tuberoulosis  in  animals  and  man  is  one  and  the  same  disease  ;  whether  animals 
and  man  can  be  reciprocally  infected  with  it ;  under  what  conditions,  if  at  all, 
the  transmission  of  the  disease  from  animals  to  man  takes  place  ;  and  what  are 
the  circumstances  fiivourable  or  unfavourable  to  such  transmission. 

The  Board  are  desirous,  however,  of  impressing  upon  the  local  authorities 
concerned  that  pending  the  investigations  and  report  of  the  Royal  Commission 
there  should  be  no  relaxation  on  their  part  or  on  that  of  their  officers  in  the 
taking  of  proper  measures  for  dealing  with  milk  from  tuberculous  cows  and 
with  tuberculous  meat  which  may  be  intended  for  the  food  of  man.  It  is,  in  the 
opinion  of  the  Board,  of  much  importance  that  these  measures  should  continue 
to  be  taken,  and  they  rely  on  this  being  done. 

At  the  same  time  the  Board  may  observe  that  representations  have  been  made 
to  them  to  the  effect  that  the  action  of  the  officers  of  local  authorities  in  the 
eeising  of  tuberculous  meat  is  not  uniform.  The  Royal  Commission  on  Tuber- 
cnloeii,  in  the  report  which  they  made  in  1898,  referred  to  the  degree  of 
tubezonlar  disease  which  should  cause  a  carcase,  or  part  thereof,  to  be  seized. 
They  stated  as  follows  :— 

**  We  are  of  opinion  that  the  following  principles  should  be  observed  in  the 
inspection  of  tuberculous  carcases  of  cattle : — 


(a.)  When  there  is  miliary  tuberculosis  of  both  lungs  ' 
(&.)  When  tuberculous  lesions  are  present  on  the 

pleura  and  peritoneum    ...        ...        ...        ... 

(<?.)  When  tuberculous   lesions  are  present  in  the 

muscular  system,  or  in  the  lymphatic  glands 

embedded  in  or  between  the  muscles 

(d,")  When  tuberculous  lesions  exist  in  any  part  of 

an  emaciated  carcase       


The  entire  carcase  and 
all  the  oigans  may 
be  seized. 


(a.)  When  the  lesions  are  confined  to  the  lungs  and^  q«  ^  ^,«««^   .«    .x. 

«.i,«  4.U «:^  1 ^u-4.,«  «i««^-  -Ihe  carcase,  if  other- 


the  thoracic  lymphatic  glands 
(ft.)  When  the  lesions  are  confined  to  the  liver 
(eJ)  When  the  lesions  are  confined  to  the  pharyngeal 


lymphatic  glands  ... 
Whc 


(d,^  When  the  lesions  are  confined  to  any  combina- 
nation  of  the  foregoing,  but  are  collectively 
small  in  extent     ...        ...        •••        •••        ... 


wise  healthy,  shall 
not  be  condemned, 
►  but  every  part  of  it 
containing  tubercu- 
lous lesions  shall  be 
seized. 


*'  In  view  of  the  greater  tendency  to  generalisation  of  tubereuloeis  in  the  pig, 
we  consider  that  the  presence  of  tubercular  deposit  in  any  degree  should  involve 
seizure  of  the  whole  carcase  and  of  the  organs. 

**  In  reepeot  of  foreign  dead  meat,  seizure  shall  ensue  in  every  case  where  the 
pleura  have  been  '  stripped.* " 

The  Board  draw  attention  to  this  matter  in  the  cireular  letters  which  they 
addressed  to  .the  Councils  of  Boroughs  and  Urban  and  Rural  Districts  on  the 
11th  Maroh,  1899,  and  they  desire  again  to  refer  to  it  and  strongly  to  urge  upon 
the  Council  to  direct  those  of  their  officers  who  are  employed  as  Meat  Inspectora 
to  act  in  accordance  wiUi  the  principles  laid  down  by  the  Royal  Commission. 

It  is  also  of  much  importance  that  a  person  who  is  to  act  as  a  Meat  Inspector 
should  possess  proper  qualifications  for  the  office.  He  should,  as  was  pointed  out 
by  the  Royal  Commission,  be  acquainted  with— 

(a.)  The  law  of  meat  inspection. 

(d.)  The  names  and  situations  of  the  organs  of  the  body. 

(tf.)  Signs  of  health  and  disease  in  animals  destined  for  food,  both  when 
alive  and  after  slaughter. 

(d.")  The  appearance  and  character  of  fresh  meat,  organs,  fat  and  blood,  and 
the  conditions  rendering  them,  or  preparations  from  them,  fit  or  unfit 
for  human  food. 
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APP.  A,  No.  17.        The  Board  trust  that  in  making  appointment  of  officers  on  whom  will  devolve 
Memonnda        ^^  ^^^  ^^  acting  as  Meat  Inspectors,  the  Goancil  will  satisfy  themselves  that 
and  Olrcnlan      ^®  person  appointed  possesses  adequate  knowledge  on  these  subjects. 
isBued  in  1901.  ^     ^  *    ,    . 

The  Board  may  at  the  same  time  draw  attention  to  Article  19  (7)  of  their 

General  Order  of  the  28rd  March,  1891,  with  respect  to  the  duties  of  an  Inspector 
of  Nuisances  in  relation  to  the  inspection  and  seizure  of  meat.  There  is  a  similar 
provision  in  Article  19  (H)  of  the  Order  in  force  in  London,  viz.,  the  Sanitary 
Officers  (London)  Order,  1891. 

Any  Inspector  of  Nuisances  or  Sanitary  Inspector  to  whom  either  of  these 
Ordeis  applies  is  required  in  any  case  of  doubt  in  connection  with  the  inspection 
and  seizure  of  meat  to  report  the  matter  to  the  Medical  Offic  r  of  Health,  with 
the  view  of  obtaining  his  advice  thereon.  The  Board  think  it  desirable  that  any 
sudh  Inspector  of  Nuisances  or  Sanitary  Inspector  should  be  reminded  of  his  duty 
in  this  respect. 

I  am,  Sir, 

Your  obedient  Servant, 

S.  B.  Pbovis, 

Secretary. 
The  Town  Clerk,  or 

The  Clerk  to  the  Urban  or 

Rural  District  Council. 


CNo.  3.) 
Circular, 
Qfunty  QmnciU, 

The  Isolation  Hospitals  Aot,  1901. 

Local  Government  Board. 

WhitehaU,  S.W., 

6th  September,  1901. 
Sib, 

I  am  directed  by  the  Local  Government  Board  to  draw  attention  to  the 
Isolation  Hospitals  Act,  1901  (1  Edw.  7,  c.  8),  which  has  recently  received  the 
Royal  Assent  and  which  has  for  its  object  the  amendment  in  various  particulars 
of  the  Isolation  Hospitals  Act,  1893  (5(i  &,  57  Vict  c.  68). 

Transfer  by  Local  Autlwrity  of  Hot^ritals  fttr  use  as  Isolation  Hosp'daU, 

Urban  and  rural  district  councils  are  enabled  by  the  Public  Health  Aot,  1875 
(38  &  39  Vict.  c.  55),  to  provide  hospitals  for  their  districts.  Moreover,  under 
the  provisions  of  the  same  statute,  districts  can  be  combined  for  hospital  purposes 
by  means  of  Provisional  Orders  made  by  the  Local  Government  Board  and 
oonfirmed  by  Parliament,  and,  where  this  course  is  adopted,  the  hospital  is 
provided  by  a  joint  board  constituted  in  accordance  with  the  Act. 

Hitherto  there  has  been  some  doubt  as  to  the  extent  of  the  power  of  a  district 
council  or  joint  board,  who  had  provided  a  hospital  under  tiie  Public  Health 
Act,  1875,  to  transfer  their  hospital  to  the  county  council.  Section  1  (1)  of  the 
new  Act  provides  that  any  local  authority  (including  a  joint  board)  within  the 
meaning  of  the  Public  Health  A<}t,  1875,  who  have  provided  under  that  Aot,  or 
any  local  Act,  a  hospital  for  the  reception  of  the  sick,  may,  with  the  sanction  of 
the  Local  Government  Board,  and  with  the  consent  of  the  council,  transfer  it  to 
the  council  of  the  county  within  which  the  hospital,  or  any  part  of  the  district 
pf  the  authority,  is  situate. 

The  Board  may  give  their  sanction  to  the  transfer  subject  to  buoh  terms  and 
conditions  as  they  think  fit,  but  their  sanction  is  not  to  be  g^ven  unless  th^  are 
satisfied  that  hospital  accommodation  sufficient  for  the  needs  of  the  district  has 
oeen  or  will  be  provided.    (Section  1  (2).) 
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Any  money  paid  to  a  looal  aathority  on  a  transfer  of  a  hospital  thus  effected  App.  A,  No.  17. 

18  to  be  applied  as  the  Board  direct,  eitl^er  in  repayment  of  any  loan  of  the  local  |f ^jqoj^q^ 

aatiiority,  or  for  any  other  pnrpose  for  which  capital  moneys  may  properly  be  and  Circnlm 

applied.    (Section  1  (3).)  issued  in  1901. 

Any  hospital  transferred  in  accordance  with  these  provisions  mnst  be  appro- 
priated to  a  district  formed  under  the  Isolation  Hospitals  Act,  1893,  and  may 
be  adapted  as  an  isolation  hospital,  and  any  hospital  so  appropriated  is  to  be 
treated  as  if  it  bad  been  originally  established  under  that  Act  for  the  district. 
(Section  1  (4).) 

It  is  further  provided  that  the  expenses  incurred  by  a  county  council  in  or 
incidental  to  the  transfer  of  any  hospital  under  the  new  Act  are  to  be  defrayed 
as  structural  expenses  incurred  by  a  hospital  committee  within  the  meaning  of 
section  17  of  the  Isolation  Hospitsds  Act,  1893.    (Section  1  (5).) 

QmtribittiaHS  hy  County  QmnaiU  to  HotpitaU  prodded  by  Local  Authoritiet, 

Section  21  of  the  Isolation  Ho<<pitals  Act,  1893,  empowers  a  county  council  to 
contribute  out  of  the  county  rate  capital  or  annual  sums  towards  the  structural 
or  establishment  expenses  of  isolation  hospitals  established  under  that  Act, 
where  they  deem  it  expedient  for  the  benefit  of  the  county  so  to  do :  but  hitherto 
no  such  contribution  oould  be  made  in  respect  of  a  hospital  provided  under  the 
Pnblic  Health  Act,  1875. 

The  new  Act,  however,  now  declares  that  the  power  conferred  on  a  county 
council  by  section  21  of  the  Act  of  1893  includes  the  power  to  oontribute,  in 
manner  provided  by  that  section,  to  any  hospital  provided  by  a  local  authority 
(including  a  joint  board)  within  the  meaning  of  the  Pnblic  Health  Act,  1875, 
for  the  reception  of  patients  suffering  from  infectious  disease,  whether  within 
the  area  of  the  county  council  or  not.  Hut  the  consent  of  the  Board  is  required 
to  an  annual  contribution  under  Uii^  provision  by  the  county  council  to  a 
hospital,  the  cost  of  providing  which,  or  of  any  permanent  extension  or 
enlargement  of  which,  has  been  defrayed  otherwise  thau  out  of  borrowed 
money.    (Section  2  (1).) 

Section  22  ot  the  Act  of  1893  enables  a  county  council  to  borrow  money  for  the 
purpose  of  that  Act,  but  requires  that  the  money  shall  be  repaid  to  the  county 
council  oat  of  the  local  rate  of  the  district  concerned.  This  requirement  has 
presented  a  difficulty  in  the  way  of  money  being  borrowed  for  the  purpose  of  a 
oontribntion  by  a  county  council  t<^wards  the  expense  of  an  isolation  hospital,  as 
the  locality  intended  to  be  benefited  would  have  to  repay  the  loan. 

For  the  future,  a  county  council  will,  by  virtue  of  subsection  (2)  of  section  2 
of  the  new  measure,  be  specifically  enabled  to  borrow  in  manner  provided 
by  section  22  of  the  Act  of  1893  any  sum  required  for  the  contribution  of  a 
capital  sum  under  section  21  ot  that  Act,  as  amended  by  the  new  Act, 
and  sums  so  borrowed  will  not  be  repayable  to  the  county  council  out  of  the 
local  rate. 

Poioer  of  HoipUal  Committer  under  tlie  Isolation  HwtpitaJt  Act,  1893,  to  contract 

for  Hospital  Accomnwdatwn, 

Difficulties  have  been  experienced  by  hospital  committees  under  the  Act  of 
1893  in  hiring  temporarily  a  hospital  from  a  district  council  whilst  the  com- 
mittee were  Uiemsdves  erecting  a  permanent  hospital,  and  also  owing  to  the 
want  of  power  on  the  part  of  a  hospital  committ^^e  to  send  patients  from  their 
district  to  the  hospitals  of  other  authorities),  and  pay  for  them  when  the  drcum- 
gtancee  render  this  desirable,  for  example,  in  the  case  of  an  epidemic  where  the 
(,ommittee*s  hospital  is  full. 

These  difficulties  are  met  by  section  3  (1)  of  the  new  Act,  which  empowers  the 
hospital  committee  of  any  hospital  district  under  the  Isolation  Hospitals  Act, 
J 893,  to  make  and  g^ive  effect  to  agreements  for  the  use  of  any  hospital  or  part 
of  a  hoepital,  or  for  the  reception  into  any  hospital  of  the  sick  of  their  district, 
upon  payment  of  such  annual  or  other  sums  as  may  be  agreed  upon. 
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App.  A^No.  17.  Subsection  (2)  of  the  same  seotion  proYides  that  any  expenses  inooired  by  a 

Memoranda  bospital  committee  in  this  manner  are  to  be  defrayed  under  the  Act  of  18<KI  as 

aodCircalara  stmctnralf    establishment,  or  patients*  expenses,   in  such  proportions  as  tiie 

imued  in  1901.  oommittee  direct. 

Rate  o/TiUerewt  on  Monies  repayable  to  County  CouneUs, 

Hitherto  monies  borrowed  by  a  county  council,  or  expended  l^  them  for  the 
purposes  of  the  Act  of  1893,  have  had  to  be  repaid  to  them  out  of  the  local  rate, 
with  interest  at  a  fixed  rate  of  4  per  cent,  per  annum. 

The  provision  in  re^rd  to  the  rate  of  interest  is  now  repealed,  and  in  lieu  it  is 
provided  that  the  rate  of  interest  shall  be  sach  as  may  be  agpreed  upon  between 
the  county  council  and  the  hospital  committee  concerned,  or,  in  default  of 
agfreement,  may  be  determined  by  the  Board.    (Section  4.) 

Appeals  to  Board  as  to/ormat.ion  of  Hospital  Districts, 

The  Act  of  1893  empowers  a  county  council  to  make  an  order  constituting  a 
hospital  district,  but  under  section  8  (3)  of  the  Act  any  local  authority  in  the 
proposed  district,  who  objects  to  the  formation  of  such  a  district,  or  to  the 
addition  to,  or  abstraction  from,  such  a  district  of  any  local  area  over  which 
they  have  jurisdiction,  may  appeal  to  the  Board,  and  the  decision  of  the  Board 
Is  final. 

Some  doubt  has  been  felt  whether,  upon  an  appeal  under  these  provisions,  the 
Board  could  confirm  or  disallow  the  order  of  the  county  council,  or  whether  they 
could  modify  it. 

This  doubt  is  set  at  rest  by  section  5  of  the  new  Act,  which  provides  that  on 
any  appeid  against  any  order  including  any  area  in  a  hospital  district  under 
subsection  (3)  of  section  8  of  the  Isolation  Hospitals  Act,  1893,  the  Board  may 
by  their  decision  confirm,  disallow,  or  modify  the  order  as  they  think  fit. 

Local  Authorities  in  Rural  Districts. 

Where  a  rural  district  is  included  in  a  hospital  district  under  the  Act  of  1893, 
the  rural  district  council  are  the  local  authority  for  the  purposes  of  the  Act,  but 
where  a  parish  in  a  rural  district  is  so  included,  the  parish  council  or  parish 
meeting  have  hitherto  been  the  local  authority.  Section  26  of  that  Act  provides 
that  the  local  rate  out  of  which  the  expenses  are  to  be  paid  shall  be  the  rate  out 
of  which  the  expenses  incurred  in  the  execution  of  the  Acts  relating  to  public 
health  are  directed  to  be  paid,  and  that  in  the  case  of  a  contributory  place  the 
expenses  shall  be  deemed  to  be  special  expenses.  Parish  councils  and  parish 
meetings,  however,  do  not  raise  the  rate  out  of  which  special  expenses  under  the 
Public  Health  Acts  are  paid,  and  questions  have  arisen  as  to  the  payment  of  the 
expenses  under  the  Act  of  1893  where  a  contributory  place  consisting  of  a  parish 
was  concerned. 

Section  6  (1)  of  the  new  Act  now  provides  that  the  rural  district  council 
shall,  to  the  exclusion  of  any  oth^r  authority,  be  the  local  authority  in  the  case 
of  any  contributory  place.  At  the  same  time,  in  order  to  preserve  the  right  of 
appeal,  wMch  a  parish  council  possess  as  a  local  authority,  against  the  formation 
of  a  proposed  hospital  district  under  section  8  (3)  of  the  Act  of  1898,  it  is 
provided  that  the  parish  council  shall  have  the  same  right  of  appeal  to  the 
Board  under  that  subsection  as  a  local  authority. 

It  is  further  provided  that  any  liability  which  immediately  before  the  passing 
of  the  present  Act  attached  to  the  local  authority  in  respect  of  a  contributory 
place,  being  a  parish,  shall  be  transferred  to  and  discharged  by  the  rural  district 
council.    (Section  6  (2).) 

Copies  of  Orders  under  section  9  ofth^  Act  of  1893  to  he  sent  to  Bt*ard. 

As  the  council  are  aware  they  are  required  by  section  9  of  the  Act  of  1893, 
upon  the  conclusion  of  a  local  inquiry  by  them  as  to  the  necessity  for  the 
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esteblishmenc  of  an  ifiolation  hospital,  to   make  an  order  either    dismiBsind^  App.  A«  No.  17. 

the   petition    for    the    eetablLshment   of   sach   a  hospital,  or  oonstitnting  a  Memoranda 

hospital  district  and  directing  an  isolation  hospital  for  snoh  district  to  be  and  Circulars 

established.  Iwued  in  1901. 

The  new  Act  requires  that  the  council  shall,  as  soon  as  may  be,  send  to  the 
Board  a  copy  of  any  order  so  made  by  them.    (Section  7.) 

RepretentatioH  of  County  OmneiU  on  Hotpital  Committeet. 

Section  10  of  the  Act  of  1893  provides  for  the  constitution  of  hospital  com- 
mittees in  hospital  districts  formed  under  the  Act.  These  committees  may 
consist  wholly  of  members  of  the  county  council,  or  i>artly  of  members  of  the 
county  council  and  partly  of  representatives  of  the  local  area  or  areas  in  the 
district,  or  wholly  of  such  local  representatives. 

Thus,  hitherto,  a  county  council  could  only  be  represented  upon  a  hospital 
committee  by  members  of  their  own  body. 

This  is  altered  by  section  8  of  the  new  Act.  under  the  operation  of  which  the 
representatives  of  the  county  council  upon  a  hospital  committee  may  be  members 
of  the  council  or  not. 

I  am,  Sir, 

Your  obedient  Servant, 

S.  B.  Pbovib, 

Secretary. 
The  Clerk  of  the 

County  Council. 


(No.  4.) 
dreular^ 

Guardians. 

The  Vaooihation  Acts,  1867  to  1898. 

Local  Government  Board, 

Whitehall,  S.W., 

17th  September,  1901. 
Bib, 

I  am  directed  by  the  Local  Government  Board  to  state  that  they  have  had 
occasion  to  consult  the  Law  OflScers  of  the  Crown  upon  certain  questions  which 
have  recently  arisen  under  the  Vaccination  Acts,  1867  to  1898,  more  particularly 
in  connection  with  proceedings  taken  with  a  view  to  prucuring  on  order  for  the 
vaocinatiou  of  a  child  under  the  provisions  of  section  31  of  the  Vacdnatioa  Act, 
1867. 

The  Board  think  it  desirable  that  boards  of  guardians  should  be  informed  of 
the  views  which,  under  the  advice  of  the  Law  Officers,  the  Board  entertain  in 
respect  to  the  points  hereafter  mentioned. 

If  in  any  case  where  an  application  is  made  to  justices  for  an  order  for  the 
vaccination  of  a  child  under  section  31  of  the  Act  of  1867,  an  objection  is  taken 
to  the  proceedings  on  any  ground  which  may  be  antagonistic  to  the  views 
expressed  in  this  letter,  and  tiie  justices  seem  inclined  to  dismiss  the  summons 
on  that  ground,  the  Board  suggest  that  the  justices  should  be  made  aware  of 
their  opinion  on  the  subject,  and  of  the  fact  that  the  opinion  is  based  on  the 
advice  of  the  Law  Officers  of  the  Crown. 

8erme$  of  Public  Vaednator't  Kotice  under  tection  1  (3)  ofth^  VaceinaHon 

Act,  1898. 

It  is  not  necessary  that  the  notice  to  be  given  by  a  public  vaccinator  of  his 
intention  to  visit  the  home  of  a  child  in  order  to  offer  to  vaccinate  it  should  be 
served  personally  upon  the  parent,  or  other  person  having  the  custody  of  the 
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APP.  A,  No.  17.  child,  to  whom  it  is  given,  or  that  it  should  be  served  by  the  Pnblic  Vaocin&tor 
Memoranda  ®'  ^  deputy  in  person.  It  will  be  sufficient  if  the  notice  is  served  by  post  by 
and  Circulars      prepaid  letter,  and  the  letter  need  not  be  registered. 


issued  in  190L 


Service  of  Notice  to  procure  a  child's  Vaccination  finder  sfctian  31  oftfie 

Vaccination  Act,  1867. 

Neither  is  it  necessary  that  the  notice  to  procure  a  child's  vaccination  referred 
to  in  section  31  of  the  Vaccination  Act,  1867,  which  must  be  >civen  as  a  pre* 
liminary  to  any  proceedings  under  that  enacttnent,  should  be  served  personally 
upon  the  parent,  or  other  person  having  the  custody  of  the  child,  to  whom  it  is 
given,  or  that  in  should  be  served  by  the  Vaccination  Officer  or  by  his  deputy  in 
person.  It  will  be  sufficient  if  this  notice  also  is  served  by  post  by  prepaid  letter, 
and  the  letter  need  not  be  registered. 

Procedure  under  section  M  of  the  Act  of  IS67  for  an  Order  for  a  chiWs 

Vaccination, 

As  the  foundation  for  proceedings  under  section  31  of  the  Act  of  1867,  it  is 
necessary  that  an  information  in  writing  should  be  given  to  a  justice  stating 
(1)  that  the  child  with  reference  to  whom  the  proceedings  are  taken  has  not 
been,  or  that  the  Vaocination  Officer  has  reason  to  believe  that  it  has  not  been, 
successfully  vaccinated  ;  (2)  that  the  Vaccination  Officer  has  given  to  the  parent, 
or  person,  havinsr  the  custody  of  the  child,  notice  to  procure  its  being  vaooinated  ; 
and  (3)  that  this  notice  has  been  disregarded.  Care  should  of  course  be  taken 
by  the  Vaocination  Officer  to  see  before  laying  any  information  that  the  child  is 
still  alive,  that  he  has  not  received  in  respect  of  the  child  a  valid  certificate  of 
insusceptibility,  or  of  conscientious  objection  on  the  part  of  the  child's  parent, 
and  that  he  has  not  received  a  valid  certificate  postponing  the  child's  vaccination. 
Upon  this  information  the  justice  may  issue  a  summons  to  the  parent  or  other 
custodian  of  the  child,  but  upon  the  hearing  of  the  summons  the  question  to  be 
determined  is  whether  the  child  has  or  has  not  been  vaccinated,  or  has  already 
had  the  small*poz. 

Irrelevancy  of  section  1  (3)  of  t lie  Vaccination  Act.  1898,  to  pioccrdings  under 

section  31  oft/ie  Act  of  1867. 

The  provisions  of  section  1  (3)  of  the  Vaccination  Act,  1898,  have  no  relevancy 
to  proceeding^  under  section  31  of  the  Act  of  1867.  Consequently,  upon  the 
hearing  of  the  summons  under  the  last-mentioned  enactment  for  au  order  for 
the  vaccination  of  a  child,  it  will  not  be  requisite  for  the  prosecutor  to  prove, 
as  part  of  his  case,  either  that  the  Public  Vaccinator  of  the  district  gave  notice 
of  his  intention  to  visit  the  home  of  the  child  in  order  to  vaccinate  it,  or  that  he 
did  in  fact  visit  the  child's  home  and  offer  to  vaccinate  it. 

Trrelerancy  of  Notice  to  procurp  a  child's  Vaccination  upon  hearing  of  a  suminans 

for  an  Order  for  Vticcinati4m. 

Nor  is  it  necessary  upon  the  hearing  of  such  a  summons  as  above  referred  to 
that  the  prosecutor  should,  in  the  fir^st  instance,  prove  as  part  of  his  case  that  a 
notice  to  procure  the  child's  vaccination  as  mentioned  in  section  31  of  the  Act  of 
1867  was  in  fact  given,  and  strictly  speaking  no  point  in  re>(ard  to  this  notice 
can  properly  be  raised. 

Proof  of  service  and  contents  of  Notice  m-e/ithmed  in  section  SI  of  the  Act  of  1667 , 

if  required  by  Just  ires. 

In  case,  however,  the  justices  before  whom  the  summons  is  heard  hold,  in 
disregfard  of  the  opinion  expressed  in  the  last  preceding  paragraph,  that  it  is 
incumbent  upon  the  prosecutor,  either  as  part  of  his  original  case  or  by  way  of 
reply  to  a  defence  that  may  be  raised  touching  thi^^  matter,  to  prove  that  a  notice 
to  procure  the  child's  vaccin;ition  was  given  to  the  defendant,  or  to  prove  the 
contents  of  such  a  notice,  the  following  points  should  be  borne  in  mind  : — 

(a.)  The  Fervioe  of  such  a  notice  will  be  prima  facie  established  by  showing 
that  it  was  sent  to  the  defendant  properly  addressed,  prepaid,  and 
posted. 
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((.)  It  ifl  not  flJMwmtfftl,  in  order  to  prove  the  contents  of  such  a  notice,  either    App.  A,  Ko  17. 

to  ffive  notioe  to  the  defendant  to  prodnoe  the  actual  notice  tiiat  was   -^r^    — . 

given,  or  to  put  in  evidence  an  exa^t  or  duplicate  copy  of  it.  ISldCH^Sura 

(tf.)  The  oontents  of  such  a  notioe  maj  be  sufficiently  proved  by  verbal   i>>^>ed  in  1901. 

evidence.  • 

AdmidbilUy  of  keeping  accurate  counter/oil  of  Notice  under  Meetion  31  of  the 

Act  of  IS67. 

It  will,  at  the  same  time,  be  desirable,  in  order  that  there  may  be  no  doubt  as  to 
the  exact  terms  of  the  notioe  in  question,  that  the  Yaocination  Officer  should, 
when  using  for  the  purposes  of  section  31  of  the  Act  of  18t>7,  one  of  the  printed 
forms  of  notioe  to  procure  the  vaccination  of  a  child  with  which  he  has  been 
furnished,  ei^er 

(1)  Fill  in  upon  the  counterfoil  annexed  to  the  form  an  accurate  copy  of  the 
particulars  filled  in  upon  the  form  itself,  so  that  the  counterfoil  shall, 
in  fitet,  contain  a  duplicate  of  the  notice  served ; 

Or  (2)  make  a  duplicate  with  carbon  paper  on  the  form  now  supplied  for 
this  purpose  by  the  Local  Government  Board. 

This  counterfoil  or  duplicate  should  be  available  at  the  hearing,  and  may  be 
referred  to  by  the  Vaccination  Officer  for  the  purpose  of  establishing  the  contents 
of  the  notioe  actually  given. 


The  Board  request  that  a  copy  of  this  circular  may  be  given  to  each  Vacci- 
nation Officer  in  the  Poor  Law  Union.    Copies  are  enclosed  for  this  purpose. 

I  am,  Sir, 

Tour  obedient  Servant, 

S.  B.  Peovis, 

Secretary. 
The  Clerk  to  the  Guardians. 


(No.  5.) 
JUSTBOPOLIS    8maU-pow. 

Vaccination  and  Re-vaccination, 
Boarde  of  Ouardians, 

Local  Govemnient  B^ard, 

WhitebaU,  S.W., 

25th  September,  1901. 

SiB, 

Referring  to  the  increase  of  smaU-pox  in  the  Metropolis  withiu  the  last 
few  wee^  and  to  the  probability  that  the  outbreak  whioh  has  set  in  may 
become  serious,  the  Local  Government  Board  are  desirous  that  the  attention  of 
the  several  Metropolitan  Boards  of  Guardians  should  be  at  once  specially  given 
to  the  state  of  vaccination  in  their  respective  unions  and  parishes,  with  a  view 
to  the  prompt  vaocination  of  all  children  or  other  persons  who  may  not  yet  have 
becoi  vaccinated,  and  to  the  promotion  of  re- vaocination  amongst  adolescents  and 
adults. 

With  regard  to  the  vaocination  of  children,  it  appears  to  the  Board  of  pressing 
importanoe  that  the  inquiries  whioh  the  Vaocination  Officers  are  required  by 
thdr  instruotioDs  to  make  on  the  birth  lists  in  each  case  of  default  in  vaccination 
should  be  duly  and  punctually  made. 

The  Board  regret  to  state  that  in  many  of  the  metropolitan  unions  and 
parishes  this  has  not  been  the  case ;  and  that  in  the  Metropolis  generally  there 
are  very  many  ohilcben  who  are  unprotected  by  vaccination. 

11870  S 
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App.  a.  No,  17.  In  this  connection  I  am  to  draw  the  attention  of  the  Guardians  to  Article  28 
Memoranda  ^^  ^®  Vaccination  Order,  1898,  under  which  they  are  required  from  time  to  time 
and  Olroulara  to  ascertain  whether  the  Vaccination  Officer  is  performing  the  duties  imposed  on 
issoed  in  190L     him  by  the  Vaccination  Acts,  1867  to  1898,  of  enforcing  the  proyisions  of  those 

Acts,  and  the  dutiesMmposed  upon  him  by  the  Order ;  to  require  Uie  due  per- 
formance by  him  of  such  duties ;  and,  in  caae  of  any  continued  neglect  on  his 
part,  to  report  the  same  to  the  Local  Government  Board. 

The  Board  trust,  therefore,  that  the  Guardians  will  see  that  their  Vaccination 
Officers  immediately  take  such  steps  as  may  be  necessary  to  deal  effectiydy  with 
the  arrears  which  may  have  accumulated  in  the  union  or  parish,  and  to  ensure 
that  in  all  further  cases  of  default  the  measures  required  by  the  Vaccination 
Order,  1898,  are  promptly  taken. 

In  the  course  of  the  visits  which  the  Vaccination  Officers,  in  the  execution  of 
the  duty  above  referred  to,  have  to  make,  they  should  now  be  more  than  usually 
diligent  in  ascertaining,  from  all  available  sources  of  information,  whether  there 
are  residing  in  the  several  localities  any  other  children  than  those  whose  names 
are  in  their  birth  lists  who  are  not  vaccinated,  and  they  should  lose  no  time  in 
taking  the  requisite  stops  to  obtain  as  far  as  possible  the  vaccination  of  such 
children. 

The  small-pox,  during  the  present  outbreak,  has  as  yet  severely  affected  only 
a  few  localities,  but  the  experience  of  former  outbreaks  shows  that  it  may 
speedily  be  imported  into  others,  until  it  becomes  generally  diffused.  The  extent 
of  mischief,  however,  which  it  may  do  in  any  locality  into  which  it  is  imported 
will,  so  far  as  the  Guardians  are  concerned,  mainly  depend  (1)  on  the  extent  to 
which  the  inhabituite  of  the  locality  are  already  protected  by  vaccination,  and 
(as  regards  adolescents  and  adults)  by  re- vaccination  ;  and  (2)  on  the  promptitude 
of  the  measures  taken,  immediately  upon  the  importation  of  the  disease,  to  secure 
the  vaccination  or  re- vaccination  of  any  who  may  be  unprotected. 

The  Vaccination  Officer,  therefore,  on  learning  of  such  importation,  should 
immediately  make  inquiries  (if  need  be  from  house  to  house)  as  to  vaccination 
throughout  the  locality ;  and  he  should,  besides  his  express  duty  of  seeing  that 
all  children  illegally  unvaccinated  are  vaccinated  as  soon  as  possible,  impress  on 
parente  of  unvaccinated  children  the  extreme  danger,  under  the  circumstances, 
of  delaying  the  vaccination,  and  represent,  as  far  as  he  has  opportunity,  to 
adolescents  and  adults  who  have  not  been  successfully  re- vaccinated  within  the 
last  ten  years,  the  importance  of  re-vaccination. 

It  is  desirable  that  arrangements  should  be  made  with  the  Medical  Officers  of 
Health  and  District  Medi^  Officers,  whereby  the  Vaccination  Officer  may  be 
informed  of  any  outbreak  of  small-pox  which  may  occur  within  their  respective 
districts,  and  that  medical  practitioners  generally  should  be  invited  to  give  him 
similar  information. 

The  Board  are  well  aware  that  in  some  unions  and  parishes  assistance  will  be 
required  by  the  Public  Vaccinators  and  Vaccination  Officers  to  enable  these 
measures  to  be  carried  out  with  the  promptitude  which  is  requisite ;  and  the 
Board -will  give  their  immediate  attention  to  any  proposal  which  the  Guardians, 
on  reviewing  the  circumstances  of  their  union  or  parish,  may  think  it  necessary 
to  make  in  this  respect. 

Copies  of  a  memorandum  on  the  steps  which  should  be  taken  in  localities  where 
small-pox  is  prevalent  are  enclosed.  A  copy  should  be  given  to  each  Vaccination 
Officer. 

I  am,  Sir, 

Your  obedient  Servant, 

S.  B.  Pbovis, 

Secretary. 
To  the  Clerk  to  the  Guardians. 
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0^0.  60 


ME1R0P0LI8.    SmaU-pow. 


MetropciUan  Borough  QmfuHU, 


Sin, 


Local  Gh)yemm6nt  Board, 
WhitehaU,  S.W., 

25th  September,  1901. 


I  am  direoted  by  the  Local  Goyemment  Board  to  bring  under  the  attention 
of  the  Metropolitan  Boronprh  Coancils  the  fact  that  Small-pox  has  recently 
undergone  some  considerable  increase  in  London,  and  that  its  extension  has 
involved  a  number  of  Metropolitan  Sanitary  Districts. 

The  circumstances  is  the  more  noteworthy,  sinoe  at  this  season  of  the  year 
Smallpox  in  London  is,  as  a  rule,  at  its  lowest  ebb. 

The  Board  attach  very  great  importance  to  the  most  energetic  measures  being 
taken  in  connection  with  the  cases  which  are  occurring,  with  the  view  of 
preventing  the  spread  of  infection,  and  they  will  be  obliged  to  the  Council  if 
they  will  specially  instruct  their  Medical  Officer  of  Health  in  ever>  case  which 
may  be  notified  to  him  or  which  may  come  to  his  knowledge,  immediately  to  visit 
the  house  where  the  disease  has  broken  out,  and  at  the  earliest  possible  moment 
to  take  such  measures  as  may  be  necessary  to  secure  as  far  as  practicable  the 
isolation  of  the  patient,  the  vaccination  of  any  persons  who  may  have  been 
expoeed  to  infection,  and  the  disinfection  of  the  premises,  and  any  further  action 
wMch  the  circumstnnces  wiU  admit  of  for  the  purpose  of  checking  the  extension 
of  the  disease. 

The  Board  deem  it  desirable  that  the  Authority  should,  as  regards  each  case,  be 
informed  precisely  of  the  measures  which  have  been  taken  by  the  Medical  Officer 
of  Health,  and  they  wHl  be  glad  to  be  furnished  with  copies  of  the  reports  whidi 
are  made  by  him  on  the  subject. 

Copies  of  a  Memorandum  on  the  steps  specially  requisite  to  be  taken  in 
places  where  Small-pox  is  prevalent  are  enclosed.  A  copy  should  be  given  to 
every  Medical  Officer  of  Health  and  Sanitary  Inspector  in  the  Metropolitan 
Borough. 

I  am,  Sir, 

Tour  obedient  Servant, 

S.  B.  Pboyib,. 

Secretary. 
The  Clerk  to  the 

MetropoUtan  Borough  Council. 


-APP.A,No.  17. 

Memoranda 
and  Circulars 
issued  In  IDOL 


(Na  7.) 


Cireular, 

OMordiant  in  Some  Qmntiso, 


Small-pox  Memoranduic. 


Sib, 


Local  Qovemment  Board, 

Whitehall,  S.W., 

6th  December,  1901. 


I  am  directed  by  the  Local  Government  Board  to  refer  to  the  present 
outbreak  of  smaU-pox  in  London,  and  to  state  that,  in  view  of  the  fact  that  some 
cases  have  also  occurred  in  the  neighbourhood  of  the  metropolis,  they  think  it 
right  to  draw  the  attention  of  the  Guardians  to  a  memorandum  prepared  by  the 
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iPP.  4«2^o,  L7.  Buard'i  Medical  Ofaoer  with  regard  ip  the  steps  specially  leqaisite  to  be  taken  in 
Mexnorandfl.       plAoes  where  small-pox  is  ^yalent,  of  which  copies  are  encloeed.    A  copy  should 


anacnn^iOan     he  glTen  to  each  Public  Yacoinator  and  Vacdiiation  Officer  in  the  Poor  Law 
iKedlo  190L      Union. 

I  am,  Sir, 

Tonr  obedient  Senrant^ 

S.  B.  PB0VI8, 

Secretary. 
The  Clerk  to  the  Guardians. 


(No.  8.) 


Circular^ 


OmiufiU  of  Bwwahi  or  othtr 
IMricti  in  Bams  Qmntiei. 


Small-pox  Hospital  P^otisio^. 


Local  Gk>Temment  Boaidy 

Whitehall,  S.W., 

6th  December,  1901. 
Sib, 

I  am  directed  by  the  Local  Government  Board  to  refer  to  the  present 
outbreak  of  smaU-poz  in  London,  and  to  state  that,  in  view  of  the  fact  that  some 
cases  lukve  also  occurred  in  the  neighbourhood  of  the  Metropolis,  they  think 
it  right  to  draw  the  attention  of  t£e  Council  to  the  necessity  of  their  being 
prepared  to  deal  with  any  oases  which  may  occur  in  their  district. 

The  Board  understand  that  the  Managers  of  the  Metropolitan  Asylums 
Distriot  haye  received  communications  from  the  Councils  of  some  districts  outside 
London  with  regard  to  the  reception  in  the  hospitals  of  the  Managers  of  small- 
pox patients  from  those  districts,  but  the  Board  must  point  out  that  it  does  not 
form  part  of  the  duty  of  the  Mauagers  to  deal  with  such  oases,  and  also  that  the 
demands  upon  them  in  respect  of  their  own  district  would  generally  render  it 
impracticable  that  they  should  do  so. 

In  these  circumstances  it  is  clear  that  the  Council  must  rely  in  tl^s  matter 
upon  arrangements  made  by  themselves,  either  alone  or  in  conjunction  with 
other  Councils  ;  and,  looking  to  the  extreme  importance  of  the  immediate  isola- 
tion of  small-pox  oases  where  the  disease  appears,  the  Board  would  urge  upon  the 
Council  to  make  forthwith  such  arrangements  as  may  be  necessary  to  provide 
hospital  accommodation  for  the  treatment  of  any  cases  occurring  in  tJieir  district, 
if  they  have  not  already  done  so. 

I  am  diercted  to  forward  to  the  Council  copies  of  a  memorandum  prepared  by 
the  Board's  Medical  Officer,  with  regard  to  the  steps  specially  requisite  to  be  taken 
in  places  where  small-pox  ia  prevalent.  A  copy  should  be  given  to  each  MedioGil 
Officer  of  Health  and  Inspector  of  Nuisances  in  the  District. 

I  am,  Sir, 

Your  obedient  Servant^ 

S.  B.  PBOVI0, 

Secretary. 
The  Town  Clerk,  or  the 

Clerk  to  the  District  Council. 
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Memoraiida 
Metropolitan  Borough  Co»neiU.  Si15^19m! 

Notification  of  Chigkek-poz  and  Be-vacoination  of  Sakitaby  Staff, 

Local  Government  Board. 

WhitehaU,  S.W., 

27iih  December,  1901. 
Sib, 

I  am  directed  by  the  Local  Goyemment  Board  to  state  that  they  observe 
from  Beports  which  tJ^ey  receive  from  Medical  Officers  of  Health  in  connexion 
with  the  present  outbreak  of  small-pox  in  and  aronnd  London  that  cases  of  that 
disease  not  infrequently  escape  immediate  detection  owing  to  their  being  regarded 
merely  as  cases  of  chicken-pox. 

As  the  fallare  to  detect  such  cases  promptly  is  fraught  with  considerable 
danger  to  the  community  on  aooount  of  the  consequent  ruk  of  small-pox  being 
spread,  the  Board  would  suggest  that  the  Borough  Council  should  consider  the 
desirability  of  at  once  taking  steps  to  add  chicken-pox,  either  temporarily  or 
permanency,  to  tihe  list  of  diseases  at  present  required  to  be  notified  in  the 
borough  under  the  provisions  of  section  65  of  the  Public  Health  (^London)  Act, 
1891,  and  of  thus  affording  their  Medical  Officer  of  Health  the  means  of  detecting 
possible  sources  of  small-pox  infection  which  are  at  present  disreg^urded  &nd  are 
therefore  uncontrolled. 

This  has  been  done  in  some  of  the  metropolitan  boroughs  and  in  many 
disttiots  outside  the  Metropc^. 

If  the  Council  decide  to  adopt  this  suggestion  it  Will  be  necessary  that  the 
requirements  of  section  56  of  the  Act  should  be  carefully  complied  with. 

The  Board  take  this  opportunity  of  statiug  th<^t  they  understand  that  in 
several  recent  instances  members  dt  the  sanitary  staff  of  metaropolitsn  boroughs, 
especially  persons  eknplpyed  in  the  disinfection  of  infected  dwel&ngs  and  infected 
articles,  have  contracted  small-pox.  The  Board  would  point  out  that  it  is  very 
deeirable  that  any  officer  employed  by  the  Council  who  is  in  any  way  to  come  in 
<dose  refaiiioh  wHh.  persons  ot  articles  infected  with  smail-pox  should  first  be 
protected  by  being  effectively  re-vaccinated. 

1  Am,  DV| 

Tottr  obedient  Servant, 

6.  B.  PBOTlfe, 

SecKStary. 
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by  Dr.  Bruoe 
Low. 


Summary  of  the  Progress  and  Diffusion  of  Bubonic  Plague 

in  1901 ;  by  Dr.  R.  BRUCE  Low. 

This  brief  sketch  of  the  progress  and  difPasion  of  plague 
throughout  the  world,  during  1901,  has  been  prepared  in  continua- 
tion of  previous  summaries  published  in  the  Medical  Officer's 
Annual  Reports. 

In  India,  during  1901,  there  was,  as  compared  with  1900,  a 
remarkable  increase  of  plague,  the  recorded  number  of  attacks  and 
deaths  having  been  trebled.  This  may  have  been  due  in  part  to 
the  extension  of  the  disease  to  localities  and  provinces  which  had 
hitherto  escaped ;  but  there  is  ground  for  suspicion  that  part,  at 
least,  of  the  increase  may  be  accounted  for  by  the  more  complete 
notification  of  cases  and  deaths.  These  are  not  now  concealed 
BO  much  as  formerly,  the  removal  of  many  of  the  restrictive 
measures  which  were  previously  imposed  having  induced  the 
native  population  to  change  their  policy  of  opposition  and 
concealment. 

China,  like  India,  has  continued  to  suffer  from  epidemic  plague, 
but  the  methods  of  recording  epidemics  in  that  country  prevent 
definite  information  being  obtained  except  in  certain  places 
such  as  Hong  Kong,  where  in  1901  the  annual  outbreak  was 
of  a  more  severe  kind  than  in  1900.  In  Formosa  the  number 
of  plague  attacks  and  deaths  was  quadrupled  as  compared 
with  1900. 

Europe  prdctically  escaped  a  visitation  of  plague,  though  here  and 
there  imported  cases  occurred  at  certain  ports,  notably  at  Marseilles 
and  Hull.  Some  indigenous  cases,  though  not  in  any  large  number, 
occurred  at  Constantinople,  Naples,  Smyrna,  Odessa,  Liverpool, 
Glasgow,  and  Cardiff. 

Plague  was  epidemic  in  South  Africa  during  1901,  and  again 
in  Mauritius.  Other  outbreaks  of  greater  or  less  severity  were 
reported  from  Egypt,  Arabia,  Persia,  Mozambique,  Reunion,  the 
Straits  Settlements,  Siam,  the  Philippine  Islands,  New  Caledonia, 
Australia,  the  Sandwich  Islands,  California,  Brazil,  and  the 
Argentine.  Short  details  of  these  plague  occurrences  are  giv«n 
below. 


INDIA. 

Up  to  the  end  of  1900  the  total  plague  cases  reported  in  India 
«ince  the  beginning  of  the  outbreak  of  the  disease  in  1896 
amounted  to  514,447,  and  the  certified  plague  deaths  to  403,671. 
During  1901,  so  far  as  can  be  gathered  from  the  weekly  otlicial 
returns  sent  to  this  country  from  India,  the  total  plague  attacks 
numbered  362,750  and  the  deaths  278,748,  making  a  total  for  the 
six  years,  1896  to  1901,  of  877,197  plague  cases  and  682,419  plague 
deaths.  The  following  table  shows  the  number  of  attacks  and 
deaths  from  plague  in  each  of  the  last  six  years ;  no  account 
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however  being  taken  here  of  untraced  or  concealed  cases,  which   App.A^ala. 
it  is  estimated  must  have  amounted  to  many  thousands  : —  Sammary  of 

the  ProzreM 
and  DUnuioB 
of  Bubonic 
Plague  in  1901  ; 
by  Dr.  Bruce 
Low. 


Year. 

Plague  attacks. 

Plague  deaths. 

Case 
mortality 
percent 

1896 

1897 

1898 

1899 

1900 

1901 

2,980 
73,655 
151,640 
176,155 
110,017 
362,750 

2,288 

65,548 

117,733 

135,996 

92,106 

278,748 

76*7 
75-4 
77-6 
77-8 
83-7 
76-8 

Total  in  six  years    ... 

877,197 

682,419 

77-7 

The  enormous  increase  of  plague  in  India  was  associated  with 
the  epidemic  prevalence  of  the  disease  in  fresh  centres,  but  it  has 
to  be  admitted  that  even  in  the  districts  invaded  in  previous  years 
there  was  marked  increase  in  the  incidence  of  the  malady.  It 
has  been  recorded  that  in  1900  the  Government  of  India 
ordered  the  relaxation  of  the  plague  preventive  measures  in  view 
of  the  general  hostility  displayed  by  the  native  population.  This 
relaxation  was  ordered  at  a  time  when  plague  seemed  to  be  on  the 
wane.  It  was  at  this  time  admitted  by  the  Indian  officials  that 
heroic  measures,  while  proving  costly  and  irritating  to  the  native 
prejudices,  had  not  proved  successful.  How  far  this  relaxation 
begun  in  1900  affected  the  enormous  development  of  the  disease 
in  1901,  it  is  impossible  at  present  to  say. 

The  following  table  shows  the  distribution  of  plague 
throughout  the  chief  Provinces  and  Native  States  of  India  during 
1901:— 

Tablb  showing  the  Provinces  and  States  of  India  which  suffered 
from  plague  during  1901 ;  tHeir  area,  population,  nunaber  of 
plague  attacks  and  deaths,  and  the  case  mortality. 


Provinces. 

Area  in 
BQuare 
miles. 

Population, 
1901. 

Plague 
attacks. 

Plague 
deaths. 

Case 
mortality 
percent 

The  Presidency  of  Bombay  (Includ- 
ing the  Native  Statee). 

188.746 

25,424;836 

207W 

157,662 

76-9 

The  Presidency  of  Bengal    .. 

1893S7 

78.493,410 

90,762 

78,629 

86*6 

The  Presidency  of  Madras   .. 

143,221 

38,828,066 

3,686 

2319 

76-5 

The  United  Provinces  of  Agra  and 
Ondh. 

113^343 

48.493,879 

9,036 

8,506 

961 
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from  plague  during  1901,  their  area,  population,  number 
of  plague  attacks  and  deaths,  and  the  case  mortality — 
continued. 


Provincei). 

Area  in 
square 
miles. 

Population, 
190L 

Fla^e 
attacks. 

Plagne 
deaths. 

Case 

mortality 

percent. 

The  Pnnianb  and  Native  States     . . 

The  Central  Provinces 

The  Hyderabad  State 

The  Mysore  State         

Bajputana 

Kashmir 

133,741 

116,894 

82.698 

27.936 

128.917 

80.900 

24.754.731 

11.873.029 

11J74.887 

6.638.482 

9341J66 

2.906.17^ 

S1J516 
11 

ISO 
17024 

266 
2,834 

16.068 

9 

96 

Mm 

184 
1.506 

62*8 
81'8 
75-5 
73*6 
72*1 
66*2 

Total       

— 

— 

362.750 

278,748 

76-0 

The  Presidency  of  Bombay, 


It  was  at  one  time  expected  that  the  marked  decrease  of  plague 
in  the  Presidency  during  1900  would  be  maintained  in  1901.  But 
these  anticipations  were  not  realised,  for  1901  saw  a  greater 
mortality  from  plague  than  any  of  the  five  previous  years.  The 
total  number  of  recorded  plague  deaths  in  1900  was  only  33,196, 
whereas  the  total  for  1901  amounted  to  128,259  (including  the  City 
of  Bombay  but  not  including  the  Native  States  associated  with  this 
Presidency)  ;  and  while  only  587  towns  and  villages  suffered  from 
plague  in  1900  no  fewer  than  1,582  were  attacked  during  1901. 
The  incidence  of  the  disease  followed  much  the  same  course  as  in 
previous  years,  October  showing  for  the  Presidency  as  a  whole  the 
height  of  the  epidemic.  The  Collectorates  which  suffered  the 
most  were  Belgaum,  Dharwar,  Satara,  and,  as  before,  the  City  of 
Bombay.  In  a  lesser  degree  Karachi,  Broach,  Surat,  Poena,  and 
Thana  also  were  affected.  The  appended  table  gives  the  incidence 
of  plague  mortality  month  by  iiionth  during  1901  in  each  of  the 
24  Collectorates  into  which  the  Bombay  Presidency  is  divided. 
It  will  be  seen  that  only  three  Collectorates,  all  situated  in  Sind, 
escaped  plague-death  during  the  year. 

From  the  weekly  summaries  telegraphed  from  India  to  the 
India  Office  it  appears  that  the  total  attacks  in  the  Bombay  Presi- 
dency, including  the  City  of  Bombay,  amounted  to  164,342,  with 
an  additional  45,045  in  the  Native  States  associated  with  the 
Presidency,  a  grand  total  of  207,387  cases.  As  these  weekly 
summaries  of  attacks  are  subject  to  amendment  and  revision,  it  is 
certain  that  the  aggregate  of  plague  attacks  which  actually 
occurred  exceeded  even  this  large  amount. 
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Aummary  of 
the  Progrew 
and  Diffusion 
of  Bubonic 
Plaffue  in  1001  \ 
by  Dr.  Bruoe 
Low, 


A^p.  A,No.  18.       The   CUy  of  Bombay  (population    at  the    Censas    of   1901, 

776,006). — Though  plague  has  prevailed,  with  seasonal  exacerba- 
tions, in  Bombay  since  the  autumn  of  1896,  the  disease  shows  no 
signs  of  diminution,  notwithstanding  vigorous  efforts  on  the  part 
of  the  authorities  to  suppress  it. 

The  deaths  from  plague  in  1899  and  1900  were  15,760  and 
J3,345  respectively.  In  1901  the  number  rose  to  18,694,* 
while  the  notified  attacks  amounted  to  20,885.  This  gives  a 
case  mortality  of  89'5  per  cent.  The  height  of  the  epidemic  was 
reached  in  the  third  week  of  March,  and  the  smallest  number 
of  notified  cases  was  recorded  in  the  last  week  in  June.  The 
following  tabular  statement  gives  approximately,  so  far  as  can  be 
learned  from  the  weekly  summaries  telegraphed  to  the  India 
Office,  the  incidence  month  by  month  of  plague  in  the  city 
during  1901  :— 


1901. 

c 

• 

1 

• 

Total 

B 

a 

• 

1 

i 
1 

i 

< 

1 

< 

1 

m 

1 

o 

1 

o 

1 

1 

In 
1901. 

Plague  attacks 

3,134 

4.477 

4.835 

2.787 

\jm 

335 

401  867 

881 

618 

l/)49 

IKM 

30^ 

notified. 

1 

During  the  year  an  important  step  was  taken  as  to  plague  ad- 
ministration in  Bombay.  Tl.e  control  of  all  plague  operations 
and  establishments  was  transferred  to  the  hands  of  the  Medical 
Officer  of  Health  for  the  city.  These  powers  were  previously  vested 
by  Government  in  the  Personal  Assistant  to  the  Commissioner, 
a  military  officer.  No  radical  changes,  however,  were  made  in 
the  policy  of  administmtioii,  the  transfer  being  regarded 
as  a  step  towards  amalgamating  the  control  of  all  epidemic 
diseases  under  the  officials  of  the  Town  Health  Department. 
The  chief  measures  employed  in  Bombay  during  the  j'ear  for 
combating  plague  were  evacutioii  of  invaded  houses,  and  the 
placing  of  contacts  in  camps,  and  the  thorough  disinfection  of 
the  infected  rooms  by  means  of  washing  them  down  with  per- 
chlpride  of  mercury  and  phenyle.  Compulsory  removal  to 
hosjpital  was  not  enforced,  and  great  care  was  exercised  to  avoid 
hurting  the  feelings  and  prejudices  of  the  people.  It  was 
hoped  that  it  would  be  found  possible  to  gradually  press  for  strict 
isolation  of  the  sick.  A  scheme  was  prepared  and  laid  before 
the  Corporation  and  the  Government  for  a  better  system  of 
registration  of  deaths,  notification  of  infectious  sickness,  and 
medical  relief  for  the  poor.  The  people  in  Bombay  have,  however, 
grown  so  habituated  to  the  presence  of  plague  that  they  remain 
callous  as  to  its  ravages.  From  official  sources  it  appears  that 
from  September,  1896,  to  the  end  of  December,  1901,  close  upon 


*  Another  aooount  issued  by  the  Bombay  Board  of  Health  gives  the  aotual 
attacks  At  21,199  and  the  deaths  as  18,891,  a  case  mortality  of  .88*1. 

i  *  4 
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T9,000  victims  are  certified  to  have  perished  from  plague  in  the  am».a,No.i& 

City  of  Bombay ;   and   that,  of    the    six  years    during    which 

plague  has  been  epidemic  in  Bombay,  the  year  1901  shows  the 

largest  number  of  plague  deaths,  viz.,  18,694,  the  next  most  fatal 

year  being  1898.    The  table  below  gives  the  number  of  attacks 

and  deaths  officially  recorded  in  Bombay  City  during  each  of  the 

last  six  years : — 


Suaanaryot 
the  ProffTon 
and  Diffasloii 
of  Bubonic 
PlaffoeinlMl; 
by  I)r.  Bmce 
Low. 


Year. 

Attacks. 

Deaths. 

Case 
mortality 
per  cent 

1896    •>•        ... 

• 

2,544 

1,936 

76-1 

1897    

13,314 

11,003 

82-6 

XOvO        ...                ••• 

'    19,863 

18,130 

91-2 

1899    

19,454 

15,874 

81*6 

1900        •«.                 m»» 

17,916 

13,247 

73-9 

1901     

20,885 

18,694 

89-5 

Total 

93,975 

78,884 

83-9 

It  is  more  than  probable  that  these  figures  do  not  by  any  means 
represent  the  full  incidence  of  plague  on  Bombay.  Concealment 
of  cases  was  common,  and  plague  deaths  not  unfrequently  were, 
knowingly  or  unknowingly,  attributed  to  various  other  causes. 

The  Port  of  Bombay. — During  1901  88,306  vessels  entered  or 
left  this  port.  Of  these  34,637  were  inspected,  and  the  number  of 
persons  examined,  including  the  crews  of  these  vessels,  amounted 
to  886,310.  Out  of  this  number  73  were  found  to  be  suffering 
from  plague,  19  of  them  on  board  native  craft  lying  in  the 
harbour.  As  is  well-known  there  is  a  very  careful  and  thorough 
medical  inspection  of  all  persons  leaving  the  Port  of  Bombay  on 
board  ocean-going  vessels.  Only  five  instances  were  recorded 
during  1901  where  plague  or  suspected  plague  developed  on  board 
a  vessel  after  she  had  left  Bombay.    These  cases  were  : — 

(1.)  The  S.S.  Bermuda^  which  sailed  for  China  on  January 
17th.  Three  days  later  one  of  the  passengers  developed 
plague,  of  which  he  died  next  day. 

(2.)  The  S.S.  Assyrian  left  on  March  7th.  At  Karachi  one  of 
the  passengers  was  found  to  be  suffering  from  plague. 

(3.)  The  S.S.  Paramatta  left  on  October  12th  for  the  Far  East 
vid  Colombo.  One  of  the  crew  is  reported  to  have 
died  from  what  was  regarded  as  plague  off  Colombo. 

(4.)  The  s.fi.  Peninsular  left  on  November  2nd,  and  landed 

at  Marseilles  two  of  her  crew  reported  to  be  suffering 

.   from  plague.    (As  to  this  ship,  see  page  314.)    The 
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Port  Medical  Officer  of  Health  for  Bombay  states  that 
from  inqairies  he  has  made  he  is  satisfied  that  there 
were  not  sufficient  grounds  for  supposing  that  these 
two  men  ever  had  plague.  Both  patients  made  good 
recoveries. 

(5.)  The  8.S.  Patiala  left  on  November  26th  for  Aden  and 
East  Africa  via  Karachi.  A  fatal  case  of  plague 
occurred  on  board  before  the  vessel  reached  Aden.  The 
passengers  had  been  allowed  on  shore  at  Karachi,  at  the 
time  infected  by  plague.  As  the  illness  developed 
eight  days  after  leaving  Bombay,  it  is  believed  the 
infection  was  contracted  at  Karachi. 

The  subjoined  table  shows  the  amount  of  ship  inspection  in 
regard  of  plague  ^t  the  Port  of  Bombay  during  the  last  six  year8:-r 


Year. 

examined. 

CrewB 

and  passeniren 

inspected. 

Number  of 
personB 

found  with 
plague. 

1897     ... 

«••        ...        ... 

72,808 

1,318,117 

169 

1898    ... 

...        ...        ... 

71,498 

1,207,671 

236 

1899     ... 

...                    .a.                    ... 

65,822 

1,193,339 

155 

1900    ... 

...                    ...                     ... 

63,966 

1,178,050 

84 

1901     ... 

...                    ...                     ... 

34  637* 

886,810* 

78 

Native  States  associated  with  the  Bombay  Presidency. — During 
1901  the  total  number  of  plague  attacks  officially  reported  in 
these  Native  States  amounted  to  43,045,  and  of  these  29,293 
proved  fatal,  a  case  mortality  of  68  per  cent.  A  large  proportion 
of  these  cases  and  deaths  were  referred  to  Kolhapur,  in  which 
State  35,433  cases  and  23,878  deaths  were  reported.  Probably 
this  was  due  to  the  extension  of  the  epidemic  of  plague  fr6m  the 
adjoining  Gollectorate  of  Belganm,  in  which  33,803  plague  deaths 
were  certified  during  the  year,  the  largest  number  in  any 
Gollectorate  in  the  Presidency. 

The  appended  table  shows  the  incidence  of  the  epidemic  on 
each  of  the  Native  States  month  by  month  during  1901.  The 
figures  in  the  table  have  been  compiled  from  the  weekly  sum- 
maries telegraphed  from  the  Governor  to  the  India  Office.  It  is 
possible  that  later  reports  may  show  larger  numbers  than  are  here 
given. 


*  llajor  Grimmin,  V.C,  I.H.S.,  Health  Officer  for  the  Port,  aooonnts  for  the 
decreaee  in  the  number  of  yessels  and  persons  inspected  by  t^e  fact  that  vesfleU 
uailing  from  the  Port  of  Bombay  for  ports  on  the  coast  of  the  Kolaba  district 
as  far  south  as  Roha  were  exempt  from  medical  inspection  in  accordance  with 
the  GoTernment  Notifications  of  April  17th  and  September  30th,  1901, 
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Behgjll  Presidbnoy. 


Summary  of 
the  Progress 
and  DUiusion 
of  Bubonic 
Plflfue  in  1901 ; 
by  Dr.  Bruce 
Low. 


APP.A,No.i&  There  was  a  marked  increase  in  the  prevalence  of  plague  in 
this  province  during  1901.  Altogether,  excluding  the  City  of 
Calcutta,  the  figures  for  which  are  given  further  on,  there  were 
reported  82,151  cases  of  plague,  70,746  of  which  proved  fatal,  a 
case  mortality  of  86*11  per  cent.  This  high  fatality  su^ests  that 
a  considerable  number  of  attacks  were  not  reported  ;  that  it 
was  chiefly  the  severe  and  fatal  cases  that  came  under  observa- 
tion. In  1900  the  numbers  were  31,472  attacks  and  30,134  deaths. 
The  amount  of  the  disease  in  1901  was  therefore  considerably 
more  than  double  that  of  1900.  The  districts  which  suffered 
most  during  1901  were  Patna,  Saran,  Gaya,  Monghyr,  and  Dar- 
bhanga.  The  disease  appears  to  have  spread  mainly  along  trade 
routes,  and  to  have  made  but  slow  progress  in  the  purely  agricul- 
tural portions  of  the  districts.  The  chief  virulence  of  the  malady 
was  experienced  during  the  winter  months  and  reached  its  height 
in  March.  Afterwards  it  subsided  during  the  hot  and  rainy  months, 
but  again  showed  activity  from  September  onwards.  The  three 
main  measures  employed  to  combat  plague  in  this  Presidency 
were  (a)  evacuation  of  infected  houses,  (b)  disinfection,  and 
{c)  antiplague  inoculation.  The  appended  table  shows  the  incidence 
of  plague  during  1901  in  the  affected  districts  of  the  Bengal 
Presidency  (exclusive  of  Calcutta). 


Plague  in  the  Bengal  Districts  during  1901. 


Districtfl 

. 

Popalation, 
1901. 

Plague 
attacks. 

Plague 
deaths. 

Bordwan   ... 

•  a. 

1,582,475 

S 

S 

Midnapnr  ... 

i*. 

2,789,114 

9 

8 

Hooghly    ... 

• 

1 .. 

1,049,282 

61 

67  j] 

Howrah     ... 

1.. 

850,614 

213 

188 

24PargaDa8 

1.. 

• 

2,078,859 

101 

94 

NadiA 

*. 

1,667,491 

7 

7 

Darjeeling ... 

■  .. 

249,117 

2 

1 

Bangpur    ... 

>.. 

2,154,181 

1 

1 

Dacca 

I  •«    ' 

2,649,522 

1 

1 

Faridpnr    ... 

1.. 

1,937,646 

2 

2 

Tipera 

»  •  > 

.••• 

2,117,991 

1 

1 
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PliAGTTB  in  the  Bengal  Districts  daring  1901 — contintied. 


Distriots. 

Population, 
1901. 

Plagne 
attacks. 

Plague 
deaths. 

PAtnA         ...        ... 

1,624,985 

31,804 

27,408 

^^Vkjtk                    ...                ■••                ■■• 

2,059,933 

11,342 

10,790 

Shahabod  ...        ... 

1,962,696 

5,688 

5,081 

Saraii         •••        •••        ... 

2,i09,509 

21,804 

17,107 

Mnzaffarpur 

2,754,790 

1,804 

1,265 

Darbhanga • 

2,912,611 

2,705 

2,532 

Monghyr    ... 

2,068,804 

5,305 

4,742 

Bhagalpnr 

2,088,953 

61 

50 

Pamea       ...        ...        ... 

1,874,794 

1 

1 

Sonthal  Parganas 

1,809,737 

274 

219 

Gnttack     

2,062,758 

21 

21 

Balasore     

1,071,197 

2 

2 

Hasaribagh          

1,177,961 

1,100 

878 

619,600 

185 

168 

1,301,364 

154 

129 

Total  dnnng  1901 

— 

82,151 

70,746 

APP.  A,No.  1& 

Summary  of 
the  Progress 
and  DiffosioD 
of  Bubonic 
Plague  In  1901 ; 
by  Dr.  Bruce 
Low. 


In  the  remaining  19  districts  no  plagne,  so  far  at  least  as  is 
known,  occurred. 

Daring  1901  1^20,502  persons  were  examined  at  the  plagne 
observation  camps  and  stations,  and  674  were  detained  ;  of  these 
45  persons  died  from  illness  of  one  or  another  kind,  but  only  23 
from  plagne. 

Calcutta. — During  1901  there  were  recorded  in  Calcutta  8,611 
cases  of  plague  and  7,883  deaths  from  the  disease,  a  case  mortality 
of  91*54  per  cent.  In  1900  the  numbers  were  respectively  8,822 
and  8,278,  the  case  mortality  being  93*83.  The  fatality  here 
recorded  is  higher  than  that  reported  in  the  rest  of  the  Presidency* 
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App.  A. No. ig.    The.  following  table  shows  the  distribution  in  Calcutta  of  the 
Summary  of      cases  and  deaths  month  by  month  throughout  the  year  : — 


tho  Progress 
and  Diifasion 
of  Babonio 
Plaffoo  in  1901 
by  Dr.  Brace 
Low. 


1901. 

1 

1 

• 

1 

• 

1 

ud 

i 

5 

1 

•-» 

0 
< 

1 

1 

o 
O 

i 

i 

Total 

In 

1901. 

Reported— 

Plague  attacks 

211 

1,034 

4300 

1.977 

420 

109 

62 

90 

62 

ai 

93 

106 

8^11 

Plague  deaths 

204 

0S4 

S310 

1,919 

401 

130 

61 

86 

61 

79 

93 

106 

7^ 

The  carrying  out  of  plague  preventive  measures  in  Calcutta  was 
entrusted  to  a  special  plague  medical  officer,  Major  Deane, 
R.A.M.C.  Great  reliance  was  placed  by  him  upon  thorough 
disinfection  of  houses  ;  and  he  has  expressed  the  opinion  that  a 
plague  infected  room  can  be  rendered  safe  for  immediate  occupa- 
tion by  efficient  disinfection.  In  dealing  with  the  question  of 
rat  infection,  Major  Deane  considers  that  rats  have  practically  no 
concern  with  plague  in  Calcutta.  He  further  states  that  ^*  the 
recorded  evidence  dealing  with  the  Bombay  Presidency  and 
Calcutta  suggests  that  rats  certainly  are  not  the  chief  disseminators 
of  infection."* 

At  the  Port  of  Calcutta  108  vessels  were  examined,  by  the  Port 
Medical  Officer  of  Health,  on  arrival  from  such  plague  infected 
ports  as  Bombay,  Karachi,  Hong  Kong,  Port  Louis,  &c.  No  case  of 
plague  was  found  on  any  of  them  ;  but  in  four  instances  there  was 
suspicion  that  the  ship  had  been  infected,  and  consequently 
the  necessary  disinfection  was  undertaken. 

Madbas  Pbesidenoy. 

It  may  be  remembered  that  the  incidence  of  plague  upon  this 
Presidency  in  1900  was  comparatively  insignificient,  only  915  attacks 
and  685  deaths  being  recorded  la  a  population  of  over  38  millions. 
But  in  1901  there  was  a  marked  increase  in  the  amount  of  plague 
in  the  Presidency,  3,686  cases  and  2,819  deaths  being  reported,  the 
case  mortality  being  76*4  per  cent.  The  following  table  shows 
the  progress  of  the  disease  throughout  the  year  month  by 
month  : — 


1901. 

• 

1 

• 

1 

1 
1 

1 

1 

1 

i 

< 

1 

s 

1 

o 

1 

1 

Total 

in 

190L 

Beported— 

Plague  attacks 

834 

618 

365 

211 

42 

3S 

34 

80 

97 

155 

536 

1379 

$m 

Plague  deaths 

1B7 

396 

286 

157 

28 

36 

20 

60 

es 

112 

412 

uio 

W9 

*  Vide  *'  Indian  Medioal  Gazette/*  October  1901,  page  886. 
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The  increase  of  prevalence  at  the  end  of  1901  was  followed  by    app.  a.  So.  la, 
a  very  considerable  development  of  the  disease  in  the  earlier  part 
of  1902. 


The  majority  of  the  cases  in  1901  were  referred  to  the  districts 
of  SaJem,  Bellary,and  North  Arcot,the  infection  no  doubt  having 
been  bronght  by  persons  returning  from  the  Kolar  gold  fields  in 
Mysore  State  where  plagne  was  prevalent. 

In  the  the  City  of  Madras,  with  a  population  of  506,346,  only 
nine  plague  cases  occurred  throughout  the  year.  In  none  of  the  six 
years  since  plague  became  epidemic  in  India  has  the  City  of 
Madras  suffered  from  the  malady,  except  in  the  form  of  a  few 
imported  cases. 


Summary  of 
the  Progress 
and  DifftuloD 
of  Bubonic 
Plague  In  1901 ; 
by  Dr.  Bruce 
Low. 


United  Pbovincbs  of  Agra  and  Oudh. 

Comparatively  little  had  beenheard  during  1900  of  plague  in  these 
Provinces.  In  the  earlier  months  of  that  year  some  162  cases  and 
128  deaths  from  the  disease  were  reported.  But  there  was  free- 
dom from  plague  from  May  to  December.  In  January,  1901,  the 
disease  began  again  to  manifest  itself,  and  in  April  the  epidemic 
reached  its  height,  rapidly  subsiding  in  May  and  June,  and 
disappearing  altogether  in  July  and  August.  There  was  a  re- 
crudescence in  September  onwards  to  the  close  of  the  year,  and  the 
epidemic  extended  into  the  early  months  of  1902.  The  following 
table  shows  the  progress  of  plague  in  1901  in  the  United 
Provinces  : — 


1901. 

&1 

9i 

-? 

Total 

• 

1 

1 

• 

1 

1 

6 

1 

< 

1 

1 

f 

S 

1 

a 

in 
1901. 

Beported— 

Plague  attacks 

7 

224 

1^1 

i316 

847 

24 

— 



60 

189 

386 

1.003 

9.036 

Plague  deaths 

5 

lOS 

1,858 

4,180 

821 

82 



— 

48 

174 

S24 

960 

8,^ 

The  case  mortality  rate  was  95*1  per  cent.,  and  from  this  it  may 
be  inferred  that  all  the  attacks  were  not  reported,  and  that  mostly 
the  severe  and  the  fatal  cases  came  under  observation,  the  milder 
cases  being  concealed.  The  chief  districts  which  suffered  during 
1901  were  Benares,  Ballia,  Allahabad,  and  Jaunpur. 


The  Punjaub. 


During  1901  there  was  a  notable  increase  of  plague  in  the 
Punjaub,  no  f'^wer  than  14,959  deaths  being  recorded  (including 
the  Native  States  the  total  plague  deaths  were  17,002).     These 
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APP.A,No.i&  deaths  were  distributed  over  the  varioas  districts,  as  follows, 
Summary  of      *'^®  figures  for  the  previous  year  being  given  for  purposes  of 


the]^Y)greM      comparison : — 

and  OiliuBioii  ^ 

of  Bubonic 

Plaffue  in  1901 ; 

by  Dr.  Bruce 

Low. 


Districts. 

Popnlation, 
1901. 

Plag^ne 

deaths.  . 

1900. 

1901. 

Jallondar 

•••        ••• 

904,307 

417 

S,857 

HoBhiapur 

•••        *•• 

989,782 

48 

2,308 

Gnrdaspnr 

•••        ••• 

■ 

936,784 

35 

4,325 

Sialkot 

«••        .•• 

1,071,327 

— 

3,695 

Ludhiana 

«••        •*• 

673,097 

— 

429 

Iiahoro 

■••        •«• 

1,146,029 

— 

180 

Umballa 

•*■        ••  • 

763,260 

_ 

154 

Ferozpore 

.  ••        • •• 

9:^2,206 

— 

8 

Amritsar 

■••        ■•• 

1,022,438 

— 

1 

Gurjanwala 

...        ••• 

890,577 

— 

1 

Jhelnm 

• 

590,770 

— 

1 

— 

495 

14,959 

•  It  appears  from  a  report  by  Lieut.-Col.  J.  C.  Bamber,  I.M.S., 
Sanitary  Commissioner  for  the  Pnnjaub,  that  of  the  above  14,959 
deaths  8,9il6  were  (females  and  6,043  males.  This  special  fatal 
incidence  on  women,  he  considers,  is  partly  accounted  for  by  the 
indoor  life  led  by  women.  The  houses  are  generally  small  and 
dirty  and  ill-ventilated  ;  when  such  houses  are  invaded  by  plague 
the  female  inmates  leading  secluded  indoor  lives  are  more  prone 
to  contract  the  disease.  Lieut.-Col.  Bamber  regards  the  malady 
as  having  been  mainly  spread  by  human  intercourse,  or  by 
infected  articles  of  clothing.  In  no  instance  could  proof  be 
obtained  of  the  infection  having  been  introduced  by  rats, 
though  in  many  villages  it  is  alleged  that  large  numbers 
of  dead  rats  were  observed  before  the  disease  had  become 
severely  epidemic. 

From  the  weekly  summaries  telegraphed  to  the  India  Office 
it  appears  that  the  total  attcicks  in  the  Punjaub  recorded  during 
the  year  amounted  to  29,180  (not  including  those  referred  to  the 
Native  States). 

Native  States  associated  with  the  Punjaub. — The  Native  States 
of  Patiala,  Kapurthala,  and  Nabha,  which  are  assoicated  with  the 
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Panjanb  also  suffered  from  plague  daring  1901.    So  far  as  can  be  app.  a.  No.  la 
ascertained  the  following  was  the  total  number  of  attacks  and  gummitfyof 
deaths  reported  during  the  year  : —  **^d  di3uS" 

-  -     of  BubODio 
-  Plague  in  1901 ; 

by  Cr.  Bruoe 
Low. 


Population  in 
1901. 

Plag^ue.    • 

Attacks. 

Deaths. 

Nabha  Stftte ...'       ...        ... 

314,851 

1,596,692 

297,949 

968 

1,328 

81 

747 

939 

28 

Total  ..t        ...        ... 

—  ■ 

2,327 

1,709 

The  Cbntbal  Provinces. 

'•  The  amount  of  plague  in  the  Central  Provinces  has  not  been 
great  in  any  year  since  plague  invaded  India  in  1896,  In  1898, 
1899,  and  1900  the  deaths  from  plague  officially  recorded  num- 
bered respectively  131,  526,  and  607.  In  190i  only  a  few 
scattered  cases  and  deaths  came  under  notice  —11  attacks  in 
ally  nine  of  them  fatal.  So  that  the  Central  Provinces  with  its 
population  of  nearly  12  millions  practically  escaped  during  1901 
the  ravages  of  plague. 


The  Hyderabad  State. 

This  State,  it  will  be  remembered,  was  infected  by  plague  at 
the  end  of  1897.  In  the  three  years  1898,  1899,  and  1900  the 
plague  deaths  reported  were  respectively  3,868,  6,378,  and  938. 
In  1901  only  95  deaths  from  plague  were  officially  certified,  the 
number  of  notified  cases  being  139.  These  cases  and  deaths 
occurred  in  the  two  districts  of  Aurangabad  and  Linsagur.  No 
less  than  95  attacks  and  55  deaths  were  referred  to  the  month  of 
December,  the  disease  becoming  more  seriously  epidemic  in  the 
earlier  months  of  1902. 


The  Mysore  State. 

This  State  has  been  suffering  from  plague  since  1898,  the 
deaths  from  the  disease  in  the  three  year^  1898, 1899,  and  1900 
having  numbered  respectively  5,335, 10,810,  and  12,987.  In  1901 
the  plague  deaths  amounted  to  12,602.  So  that  the  malady  main- 
tained its  hold  upon  the  State,  a  condition  of  affairs  which 
unfortunately  becsime  more  prcnounced  in  1902. 

11870  T  a 
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App.  A,  Ko  1&      The  number  of  attacks  and  deaths  in  Mysore  in  each  month 
SummaiTof     during  1901  is  given  in  tabular  form  below*  : — 

theProgrera 
and  Diffosion 
of  Bubonic 
Plague  in  1901 ; 
by  Dr.  Bruoe 
Low. 
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May. 
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P 
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1 

o 

.8 

1 

1 
1 

Total 

in 

1001 

Reported— 

1 

Plague  attacks 

2.506 

135 

879 

462 

143 

418 

738 

1.540 

1,786 

2,007 

2.964   2.400 

17434 

Plague  deaths 

1326 

1.000 

093 

364 

120 

377  537 

1.068    1.304 

1.463 

2463   1.798 

1 

12/tt2 

The  case  mortality  was  73*6  per  cent. 


Rajputana. 

In  Rajputana  during  1900  only  19  plague  attacks  and  14 
deaths  were  recorded.  But  in  1901  255  cases,  184  fatal,  came 
under  observation.  These  cases  were  chiefly  confined  to  the 
Marwar  State,  and  the  bulk  of  them  occurred  during  March  and 
April. 

Kashmir. 

In  the  Jammu  district,  on  the  Sialkot  border,  plague  tended  to 
be  epidemic  during  April,  May,  and  June,  1901,  disappearing  almost 
altogether  during  July,  August,  and  September,  but  recommencing 
with  some  virulence  in  October,  November,  and  December.  The 
total  plague  attacks  recorded  amounted  to  2,834  and  the  deaths  to 
1,595.  The  following  tabular  statement  shows  the  incidence  of 
the  disease  throughout  1901 : — 


1901.                    ' 

— 

• 

1 

• 

1 

1 

• 

s 

6 

1 

< 

1 

S 

o, 

1 

O 

i 

1 

Total 

in 
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Beported— 

Plague  attacks 

— 

2 

IS 

117 

206 

106 

2 

2 

11 

96 

981 

1.299 

S334 

Plague  deaths 

— 

— 

7 

83 

148 

65 

2 

1|    8 

66 

603 

724 

1^ 

The  case  mortality  was  53*2  per  cent. 

The  epidemic  in  progress  in  Kashmir  at  the  end  of  1901 
continued  with  some  virulence  during  the  first  five  mouths 
of  1902. 


*  This  table  has  been  oompiled  from  the  weekly  Bummaries  telegraphed  from 
Ipdia  to  the  Ix^dia  Offioe. 
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Burma. 


During  1901  no  indigenous  plague   cases  wern    reported   in 


Apf.  a.  No.  1^ 

Summary  of 
theProffress 
and  Diffusion 


Burma.    But  at  the  Port  of  Rangoon  five   suspicious  cases,  all  SL^^^J^fgni 
ship-borne,  three  of  them  fatal,  came  under  observation.     In  none  by  Sr? Bruce 
of  these  cases  was  the  diagnosis  of  plague  confirmed.  ^^* 


CHINA. 

Plague  was  again  prevalent  in  Southern  China  during  1901, 
especially  in  the  Province  of  Kwang-Tung.  This  prevalence  has 
been  referred  to  trade  communications  with  the  plague  epidemic 
centre  of  Hong  Kong,  from  which  sick  Chinamen  fled  to  the 
mainland  as  soon  as  thej  began  to  feel  ill,  in  this  way  spreading 
the  disease.  It  is  stated  that  frequently  plague  patients  were 
landed  from  the  Hong  Kong  steamers  at  Canton  and  other  ports. 
From  Canton  the  disease  is  said  to  have  spread  inland  along  the 
course  of  the  navigable  waters,  especially  up  the  West  River. 

Plague  also  appeared  in  the  Island  of  Hainan,  off  the  south 
coast  of  China,  and  devastated  a  number  of  towns  and  villages. 
The  disease  also  became  epidemic  in  North  China,  at  Newchwang, 
where  plague  has  in  former  years  shown  itself  epidemically. 

A  brief  summary  of  the  main  outbreaks,  as  far  at  least  as 
information  as  to  them  could  be  obtained,  is  given  below. 

Hang  Kong  (population  estimated  to  middle  of  1901,  300,660). 
— Once  again  Hong  Kong  experienced  a  plague  epidemic,  and  on 
this  occasion  in  increased  amount,  compared  with  the  previous 
outbreaks,  except  that  of  1894.  For  purposes  of  comparison  the 
numbers  of  cases  and  deaths  during  each  of  the  previous  years  are 
given  below  : — 


1894. 

1885. 

1896. 

1897. 

1898. 

1899. 

1900. 

190L 

Total 

in  8 

years. 

Becordod— 

Plague  attacks 

.2333 

45 

1.204 

21 

1330 

M86 

Ifig! 

1.661 

9.647 

Plague  deaths 

3^ 

36 

W8 

18 

1.175 

1.415 

1,030 

1J563 

8.864 

Case  mortality 
peroent. 

WO 

80'0 

89'0 

85-7 

89*0 

95*0 

94-7 

94*6 

91*8 

It  is  well  understood  that  these  numbers,  whether  in  the  previous 
years  or  in  1901,  do  not  represent  by  any  means  the  actual 
amount  of  plague  which  occurred  in  Hong  Kong.  The  facilities  for 
sick  Chinamen  leaving  Hong  Kong  were  such  that  large  numbers 
as  soon  as  they  began  to  feel  ill  made  for  the  mainland  seekng  their 
native  towns  or  villages.  In  addition  the  usual  concealment  of 
cases  and  of  deaths  was  carried  out  in  cunning  ways  contrived  by 
oriental  ingenuity. 
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Ai»p.A,Ko.l6.       The  distribution  month  by  month,  of  the   1,651  plague  cases 
Summary  of      which  Were  reported  in    Hong    Kong  during  1901  is    shown 

the  Proffrom        bolow  : — 

and  Diffufrion 

of  Bubonic 

Plague  in  IPOl  ; 

by  Dr.  Bruoe 

Low. 
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71 
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19 

1 

— 

2 
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Of  the  J, 651  reported  attacks  all  but  89  were  fatal,  i.^.,  there 
were  1,562  deaths,  a  case  mortality  of  94*6  per  cent. ;  910  of  these 
persons  were  found  dead.  There  is  a  good  deal  of  overcrowding  in 
Hong  Kong,  and  considerable  intercommunication  with  other 
towns  and  ports  in  Southern  China,  whence  plague  infection  is 
liable  at  times  to  be  brought  to  Hong  Kong,  while  at  other 
periods  when  the  disease  becomes  epidemic  in  the  Ck>lony  it  is 
liable,  as  has  been  said,  to  be  exported  therefrom  to  other  places.  In 
view  of  the  annually  recurring  epidemics  of  plague  in  Hong  Kong, 
the  Governor  obtained,  with  the  assistance  of  the  Colonial  Office, 
the  services  of  two  experts  to  enquire  into  the  sanitary  condition 
of  the  Colony.  These  experts.  Professor  W.  J.  Simpson,  M.D. 
(formerly  Medical  Officer  of  Health  for  Calcutta,  and  lately  plague 
consulting  expert  to  the  Government  of  Cape  Colony),  and  Mr. 
p.  Chadwick,  C.M.G.,  a  skilled  engineer,  visited  Hong  Kong  in 
the  early  part  of  1902  and  made  certain  recommendations  which 
it  is  hoped,  if  duly  carried  out,  will  prove  of  service  to  the  Colony 
in  reducing  its  liability  to  outbreaks  of  plague. 

As  showing  the  enormous  shipping  communications  between 
Hong  Kong  and  other  ports  it  may  be  mentioned  that  in  the  year 
1901,  46,201  ships  entered  the  port,  viz. : — 


Ships. 


British 

Foreign 

Junks  in  foreign  trade    ... 


...        ... 


•••        ... 


Total 


a ••  ••• 


6,715 

4,092 

35,394 


46,201 


Tonnage. 


9,213,639 
5,315,502 
3,266,168 


17,825,309 


The  above  does  not  include  junks  engaged  in  local  trade. . 

Canton  DisMct. — During  1901  plague  reappeared  in  the  City 
of  Canton,  and  in  the  neighbouring  towns  and  villages.     In 
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Canton  itself  plagne  began  to  prevail  in   February^  but,  as  the   app.a.no.18. 
Chinese  authorities  were  averse  to  giving  any  information  as  to  summary  ot 
the  real  state  of  the  epidemic,  no  precise  figures  can  be  given  ^'^SrT^®*" 
respecting  plague  cases  and  deaths,  though  it  was  reported  on  the  o?  Bubonio^° 
authority  of  the  United  States  Consul  that  nearly  100  plague  '^"Jf  b^^^  ' 
deaths  were  occurring  daily  in  the  middle  of  May.     By  August  Low.  * 
the  disease  had  almost  entirely  disappeared. 

San  Tongy  a  small  town  with  about  13,000  inhabitants,  in  the 
Canton  district,  suffered  heavily  from  plague  during  1901.  It  is 
asserted  that  during  the  first  five  months  of  the  year  no  fewer 
than  1,200  persons  perished  here  from  plague. 

Other  towns  and  villages  in  the  Canton  District  also  suffered 
but  no  details  have  been  received. 

Swatow  District — During  the  spring  of  1901  plague  again 
became  epidemic  in  Swatow  and  in  the  surrounding  district, 
some  of  the  smaller  towns  and  villages  of  which  are  reported  to 
have  lost  about  a  fourth  of  their  population  from  plague.  Many 
villages  were  entirely  deserted,  the  inhabitants  having  fled  from 
their  homes  to  the  hills,  or  taken  refuge  on  boats  on  the  river. 
The  epidemic  during  1901  was  much  severer  in  this  district  than 
any  of  recent  years.  It  is  said  that  the  case  mortality  was 
as  high  as  95  per  cent.,  but,  as  in  other  Chinese  districts  and 
towns,  exact  statistics  of  epidemics  are  not  obtainable.  In  some 
places  the  deserted  homes  were  ransacked  systematically  by 
organised  bands  of  thieves  and  the  plunder  conveyed  away  for 
sale  in  adjoining  towns. 

No  definite  account  of  plague  prevalence  in  the  city  and  port  of 
Swatow  has  been  obtained,  though  it  is  known  that  plague  had 
been  prevalent  there.  In  an  official  notification  dated  July 
24th,  1901,  "the  district  and  port  of  Swatow"  were  declared 
"free  from  epidemic  plague,"  and  clean  bills  of  health  were 
authorised. 

In  the  town  of  Utig-Kung^  which  has  a  population  of  about 
40,000,  and  which  lies  near  the  coast,  plague  has  been  appearing 
intermittently  since  1897.  Early  in  1901  the  disease  reappeared  here 
in  a  virulent  form.  It  is  estimated  from  the  records  of  the  coffin 
makers  that  at  least  4,000  persons,  or  10  per  cent,  of  the  population, 
died  from  plague  during  the  first  half  of  1901.  The  disease  also 
raged  in  the  villages  around  Ung-Kung. 

Amoy. — In  May,  1901,  plague  re-appeared  in  Amoy.  Here,  as 
elsewhere  in  China,  it  was  impossible  to  form  a  true  estimate  of 
the  extent  of  the  outbreak  owing  to  the  absence  of  any  statistics 
or  records  kept  by  the  Chinese  authorities.  The  United  States 
Consul,  however,  stated  that  during  the  first  fortnight  of  May 
some  325  deaths  from  plague  came  under  notice.  Some  authorities 
estimated  the  mortality  during  the  height  of  the  epidemic  as  100 
per  day.    By  the  end  of  August  the  disease  had  subsided. 

flainan.— During  1900  the  town  of  Hoihow  had  suffered 
severely  from  plague,  but  during  1901  it  appears  to  have  escaped 
the  scourge.    But  other  places  in  the  island  were  attacked.    For 
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App.a.Ko.18.  example,  the  district  and  town  of  Dam  Chian  suffered  for  a 
period  of  six  months  in  1901  from  epidemic  plagne.  Some  of  the 
adjacent  villages  were  deserted,  the  people  having  fled  from  tbe 
pestilence,  which,  however,  they  did  not  in  many  instances 
escape  ;  some  carried  the  disease  with  them,  and  acted  as  sources 
of  infection  for  other  districts. 


Summary  of 
the  Prqgrebs 
and  Diffusion 
of  Bubonic 
Plague  in  1901; 
by  Dr.  Bruce 
Low. 


Netvchwang, — During  August,  1901,  plague  broke  out  at 
Newchwang.  In  the  previous  year  some  2,0(X)  of  the  inhabitants 
were  swept  away  by  the  scourge.  The  Russian  authorities  were 
in  possession  of  the  port  of  Newchwang  during  1901,  and  the 
stringency  of  their  measures  to  prevent  the  spread  of  plague 
defeated  to  some  extent  their  object.  Gases  of  illness  were  con- 
cealed and  the  bodies  of  the  dead  were  smuggled  out  of  the  town, 
sometimes  in  bales  of  cotton  or  the  like.  So  evident  was  it  that 
the  severity  of  the  measures  was  doing  mischief  that  the  Russian 
authorities  relaxed  the  regulations.  Altogether  up  to  December 
only  93  cases  were  reported,  all  of  which  except  two  proved  fatal. 
This  excessive  fatality  is  strong  evidence  that  cases  were  con- 
cealed. Only  two  Europeans  suffered,  namely,  two  Russian 
soldiers.  It  was  generally  believed  that  the  1901  plague  outbreak 
at  Newchwang  was  due  to  a  re-importation  of  the  disease  and 
not  to  a  recrudescence  of  infection  remaining  from  the  1900 
epidemic. 

JAPAN. 

During  the  first  half  of  1901  only  seven  recognised  cases  of 
plague,  all  of  them  fatal,  came  under  notice  in  Japan,  viz., 
two  cases  at  Wakayama,  not  far  from  Osaka,  where  the  disease 
had  been  epidemic  at  the  end  of  1900,  and  one  case  at 
Yamanashi,  the  infection  it  was  stated  having  been  probably 
imported.  The  remaining  four  cases  were  ship-borne,  and  of  these 
three  were  brought  to  the  port  of  Nagasaki  and  the  other  one  to 
Kobe.  The  infection  came  in  two  cases  from  Hong  Kong,  and  in 
the  others  from  Keelung  and  Anping,  in  the  island  of  Formosa. 

In  June,  1901,  plague  infected  rat6  were  discovered  in  the 
compound  of  the  University  of  Tokio.  It  was  generally  believed 
that  the  infection  of  these  rats  had  been  derived  from  rats 
experimentally  inoculated  with  plague  in  the  bacteriological 
laboratory  and  which  had  escaped.  Stringent  measures  were 
taken  to  enclose  the  compound  and  destroy  every  rat  within  it. 
Fortunately  no  human  cases  occurred.  Plague  infected  rats  were 
also  found  during  July  at  Osaka,  but  no  human  epidemic 
followed. 


Formosa. 

(Estimated  population  1891,  2,797,543.) 

Plague  has  been  more  or  less  prevalent  in  the  island  of  Formosa 
during  the  past  six  years,  but  the  severity  of  the  outbreak  in  1(^01 
exceeded  that  of  any  of  the  previous  years,  the  total  cases  recorded 
during  1901  amounting  to  4,519,  and  the  deaths  to  3,634,  a  case 
mortality  of  80*4  per  cent. 
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The  following  table  gives  a  sumaiJiry  of   plagae  attacks  and    app.a,Ko.1& 
deaths  in  Formosa  daring  the  six  years  1896  to  1901  inclusive  : —     summary  of 

theProffreM 
— •    and  Diffailoii 
of  Bubonic 
iWnt  in  1901 ; 
by  l>r.  Bnioe 
Low. 


Plagae 
attacks. 


Plagae 
deaths. 


Case 
mortality 
per  cent. 


1896 
1897 
1898 
1899 
1900 
1901 


...I 


Total  in  six  years 


246 

7S0 
1,283 
2,637 
1,079 
4,619 


10,444 


147 
566 
882 

1,994 
809 

8,634 


8,032 


69-7 
77-5 
71-6 
76-6 
74-9 
80-4 


T6-9 


The  chief  district  in  the  island  which  suffered  from  the  ravages 
of  plague  was  Tainan,  in  which  during  the  first  half  of  1901  as 
many  as  2,661  cases  and  2,059  deaths  were  recorded. 


THE  PHILIPPINES. 

Plague  broke  out  in  Manila  early  in  1900,  causing  during  that 
year  199  deaths.  In  November  and  December  of  that  year  it 
seemed  to  die  out,  but  in  January,  1901,  cases  began  again  to 
appear.  The  outbreak  reached  its  height  in  April  and  May, 
practically  subsiding  towards  the  end  oi  August,  though  cases  and 
deaths  continued  from  time  to  time  to  be  reported  up  to  the  close 
of  the  year. 

The  following  table  shows  the  course  of  the  epidemic  in  Manila 
month  by  mon^  during  1901 : — 


1901. 

M 

c 

a 

Total 

1 

• 

1 

• 

1 

1 

«* 
<    1 

i 
1 

1 

1 

1 

1 
1 

in 
1901. 

Plague  attacks  .. 

6 

26 

60 

107 

152 

64 

87 

40 

11 

6 

1 

9 

608 

Plague  deaths  .. 

6 

20 

40 

84 

120 

4S 

36 

38 

7 

6 

^ 

0 

413 

The  case  mortality  duting  1901  was  81*3  per  cent. 
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App.  A,  No.  18.  From  Manila  a  number  of  other  places  became  infected,  includ- 
ing Cavite,  Cebu,  Concepcion,  Malolos,  Malabon,  Naic,  Paranagra, 
San  Antonio,  Santa  Rosa,  &c.  A  small  outbreak  occurred  in  July 
among  the  American  soldiers  at  Camp  Stotsenbarg,  15  miles  from 
Manila,  the  infection  having  been  contracted  in  that  cit3\  The 
troops  were  at  once  removed  to  a  fresh  camp,  and  the  old  barrack 
buildings  were  destroyed  by  fire. 

As  elsewhere,  during  the  prevalence  of  plague  in  Manila  plague 
infected  rats  were  found,  and  a  war  of  extermination  was  carried 
out  against  them.  Of  the  rats  taken  to  the  bacteriologist  for 
examination  it  is  reported  that  1"7  per  cent,  were  found  infected 
by  plague. 


Summary  of 
th6  ProffresB 
and  niffoflioD 
ofBabonic 
Plagae  in  1901 ; 
by  Dr.  Bruce 
Low. 


STRAITS  SETTLEMENTS. 

Singapore, — During  the  first  quarter  of  1901  some  nine  cases  of 
plague  were  reported  in  Singapore,  eight  of  them  fatal.  It  was 
alleged  that  other  cases  escaped  observation,  owing  to  the  efforts  of 
the  natives  who  resented  interference  with  their  insanitary  habits 
and  conditions  of  life.  Fortunately  no  extension  of  the  disease 
occurred  during  the  rest  of  the  year. 

Penang, — In  December,  1901,  a  single  suspected  case  of  plague 
occurred  in  Penang,  and  died  after  two  days'  illness.  No  further 
cases,  however,  followed. 

Perak, — ^At  the  town  of  Ipoh  (population  12,791),  in  the  State 
of  Perak,  a  case  of  plague  was  reporteil  in  February,  1901,  but  no 
particulars  as  to  it  have  been  published. 

Selangor, — In  May,  1901,  five  cases  of  plague,  followed  by  two 
others  in  July,  were  reported  from  the  town  of  Kuala  Lumpur 
(population  3^,381),  in  Selangor.  All  seven  cases  were  fatal.  It 
is  stated  that  about  the  time  these  cases  appeared  rats  were  found 
dead  in  the  town,  and  upon  bacterioscopic  examination  they  were 
found  **  s^varming  "  with  plague  bacilli. 


SlAM. 

In  June  it  was  reported  that  plague  had  broken  out  at  Tong- 
Kahy  and  that  up  to  July  2nd  some  37  cases  had  been  observed, 
with  21  deaths.  But  no  further  details  of  this  outbreak  have  been 
received. 


New  Caledonia. 

« 

From  French  official  reports  it  appears  that  in  August,  1901, 
plague  again  appedred  in  Noumea,  From  August  to  October  the. 
total  cases  which  came  under  observation  numbered  36,  and  of 
these  11  were  fatal.  From  other  sources  of  information,  however, 
statement  is  made  that  plague  cases  were  appearing  in  Noumea  in 
June  and  July,  and  some  residents  went  so  far  as  to  assert  that 
plague  cases  had  continued  to  occur  since  April,  1900,  when  the 
outbreak  of  that  year  was  o^iid  to  have  ceased. 
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Sydney.— The  epidemic  of  plague  at  Sydney  in  19C0  was  ?^*Kf|SJ^^'» 
practically  over  in  July.  In  March,  1901,  the  s.s.  Antillian^  fropoL  Low.  * 
the  Cape,  arrived  at  Sydney  with  a  case  of  plague  on  board,  in 
the  person  of  one  of  the  crew.  He  succumbed  to  the  disease,  and 
his  case  was  followed  shortly  by  another,  which  recoTered.  It 
was  said  that  the  man  who  was  first  attacked  had  been  engaged, 
before  arrival  at  Sydney,  in  cleaning  out,  the  hold,  where  some  15 
dead  rats  had  been  found  and  thrown  overboard.  These  dead  rats 
were  discovered  after  the  ship  left  Albany,  Western  Australia,  on 
her  way  to  Sydney.  The  master  of  the  vessel  said  that  there 
were  not  many  rats  on  board.  On  the  occurrence  of  these  two 
plague  cases  the  authorities  at  Sydney  caused  a  bacteriological 
examination  to  be  made  of  the  bodies  of  three  rats  obtained  from 
the  Antillia^iy  with  the  result  that  the  rats  were  declared  infected 
by  plague. 

The  vessel  was  placed  in  quarantine  and  disinfected.  Special 
fumigations  to  destroy  rats  were  carried  out,  and  the  ship  sailed 
on  April  6th  with  527  men  of  the  newly  formed  Australian  con- 
tingent for  South  Africa.  No  further  cases  of  plague  occurred  in 
connection  with  this  vessel. 

In  November  a  young  man  engaged  in  a  store  at  Sydney  was 
attacked  by  plague,  and  it  was  at  first  asserted  that  no  infection 
among  rats  infesting  the  store  was  discovered.  Later,  however,  a 
statement  appeared  in  the  press  that  rats  infected  by  plague  had 
been  found  in  the  store  in  which  the  youth  was  employed.  He 
made  a  good  recovery.  No  further  cases  came  under  observation 
till  December,  when  a  second  caae  was  reported  in  one  of  the 
suburbs  of  Sydney.  This  patient  succumbed  within  a  few  days, 
and  the  diagnosis  of  plague  was  bacterioscopically  confirmed.  It 
was  stated  in  the  press  tiiat  dead  rats  had  been  found  in  the  place 
where  this  man  worked.  These  cases  formed  the  commencement 
of  a  limited  outbreak  of  plague  which  continued  during  the  first 
half  of  1902. 

QUBBNBLAND. 

Brisbane. — Plague  had  appeared  in  Brisbane  during  1900,  but 
had  apparently  disappeared  at  the  end  of  the  year,  the  total 
attacks  having  been  56  and  the  deaths  24.  Early  in  March,  1901,  a 
single  case  occurred  and  this  was  followed  shortly  by  three  others. 
After  this  date  scattered  groups  of  cases  came  under  observation 
up  to  the  middle  of  August,  the  total  plague  attacks  in  Brisbane 
amounting  to  34,  of  which  11  proved  fatal.  Some  of  those  attacked 
lived  in  places  situated  in  the  immediate  vicinity  of  Brisbane 
though  not  in  the  city  itself. 

While  these  scattered  cases  of  plague  were  occurring  in  Brisbane 
it  was  stated  there  was  serious  illness  rife  among  the  aboriginals 
of  Queensland  and  some  suspicion  arose  as  to  plague.  No  official 
report  on  the  epidemic  ailment  among  the  natives  has  been  issued, 
and  the  real  nature  of  the  disease  seems  to  remain  unverified. 
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Apf.A.No.  i&    In  October  Queensland  was  declared  free  from  plague,  no  cases 

having  been  reported  for  more  than  six  weeks.  In  December, 
however,  a  fresh  case  occurred  in  Brisbane  and  was  followed 
early  in  1902  by  others,  the  beginning  of  a  fresh  outbreak  in 
Queensland. 

Bundaherg  lies  on  the  River  Burnett,  272  miles  north  of 
Brisbane.  In  April  a  single  non-fatal  case  of  plague,  probably 
imported  from  Brisbane,  occurred  in  that  town,  but  was  followed 
by  no  others. 

Cairns  is  a  town  on  the  Queensland  coast  some  900  miles 
north-west  of  Brisbane.  There  had  been  a  few  plague  cases  in 
this  town  during  the  first  half  of  1900.  In  June,  1901,  a  single 
non-fatal  case  was  reported.  There  wiis  apparently  no  extension 
of  the  disease  during  ihe  year. 


Victoria. 

Melbourne. — In  the  spring  of  1900  a  plague  epidemic  among 
rats  was  discovered  on  the  wharves  at  Melbourne.  During  that 
year  a  few  scattered  cases  of  plague  in  the  human  subject  were 
reported  in  the  town  and  in  its  suburbs  up  to  the  month  of  May. 
After  this  nothing  further  was  heard  of  plague  till  the  beginning 
of  March,  1901,  when  a  single  case  came  under  observa- 
tion. From  this  case,  however,  there  was  no  extension  of  the 
disease. 


South  Australia. 

Adefaide,  the  capital  of  South  Australia,  is  situated  on  the 
Torrens  Ri  ver  and  is  connected  by  railway  with  Port  Adelaide. 
On  February  28th,  1901,  a  suspected  plague  case  occurred  at  Port 
Adelaide,  the  diagnosis  being  confirmed  later  on.  The  patient 
as  well  as  his  family  were  removed  to  Torrens  Island  to  undergo 
observation.  It  may  be  remembered  that  eight  plague  cases,  three 
of  them  fatal,  as  well  as  five  suspected  fatal  plague  cases,  occurred 
in  Adelaide  during  1900,  the  last  case  being  reported  on  August 
11th  of  that  year.  The  infection  in  the  case  above  described  was 
probably  imported. 


Western  Australia. 

Freniantle. — Plague  appeared  at  this  seaport,  which  is  situated 
at  the  mouth  of  the  Swan  River,  early  in  April,  1900.  After 
some  months*  freedom  from  the  disease  two  cases  were  again 
reported  from  Fremantle  in  March,  1901.  It  is  stated  that  neither 
in  1900  or  in  1901  were  any  plague  infected  rats  found  at 
Fremantle.  The  port  remained  free  from  the  disease  till  the 
early  summer  of  1902,  when  a  fresh  group  of  cases  came  to  the 
notice  of  the  authorities. 

Perth^  the  capital  of  Western  Australia,  is  situated  on  the  Swan 
Biver  12  miles  from  Fremantle.    In  May,  1900,  plague  was  reported 
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at  Perth,  but  there  was  no  epidemic  and   the  town   and  port  app.a,Mo.18. 

remained  free  from  infection  till   March,   1901.      The  disease  summary  of 

then  commencing  did  not  subside  till  the  beginning  .of  May,  the  f^jmpj^ 

but  altogether  only  16  cases,  five  of  them  fatal,  were  certified.  Sffiubonio*"" 

At  the  time  the  earlier  cases  of  plague  occurred  in   1901  at  J'*^®b°  *^^  • 

Perth,  i.e.j  in    March,  no  evidence  was  found  that  rats  were  tow''   ""^ 
infected ;    but   in    April,   it  is  said,    rat    infection  became  evi- 
dent, apparently   subsequent  to   the   appearance   of  the  disease 
in  man. 

Subiacb. — Two  plague  cases  were  reported  from  Subiaco  in 
March,  1901,  the  infection  having  been  derived  from  Perth.  It  is 
stated  that  no  evidence  of  rats  infected  by  plague  could  be  dis- 
covered at  this  place. 

Claremont, — In  March,  1901,  a  *  plague  case  occurred  at 
Claremont,  and  in  May  another  attack  was  notified.  Both  cases 
recovered.  The  infection  was  believed  to  have  been  traced  to 
Perth.    No  rats  infected  by  plague  were  found  at  Claremont. 

KcUgoorlie. — On  April  14th  a  traveller,  recently  arrived  at 
Kalgoorlie  from  Perth,  was  attacked  by  plague  ;  he,  however,  made 
a  good  recovery  and  there  was  no  extension  of  the  infection  to 
man  or  to  rats. 

On  May  17th  Western  Australia  was  oflScially  declared  free 
from  plague. 

THE  SANDWICH  ISLANDS. 

'-  Honolulu, — In  March,  1901,  a  Japanese  woman  employed  as  a 
nurse  in  a  private  family  was  removed  to  hospital  suffering  from 
a  malady  of  which  she  quickly  died,  and  which  was  afterwards 
diagnosed  bacteriological  ly  as  plague.  Another  fatal  case  was 
reported  at  the  end  of  May  and  two  more,  also  fatal,  early  in 
June.  During  July  two  other  cases  which  terminated  fatally 
came  under  notice,  the  diagnosis  in  each  instance  being  bacterio- 
scopically  confirmed.  Investigation  about  July  showed  that  rats 
were  also  sufiPering  and  dying  from  plague  near  houses  in  which 
patients  had  been  attacked. 

No  further  cases  of  plague  came  under  notice  till  October,  i.a., 
after  an  interval  of  three  months,  when  some  dead  rats  were 
found  on  board  the  steamer  Waialeale  at  Honolulu.  Investigation 
showed  that  the  animals  had  died  from  plague.  The  master  said 
he  had  noticed  dead  rats  for  about  three  weeks  on  the  ship, 
which  plies  between  Honolulu  and  ports  in  the  island  of 
Kanai.  No  cases  of  illness  had  occurred  among  the  crew, 
notwithstanding  that  the  native  sailors  and  labourers  work  on 
board  barefooted. 

In  November  plague  once  again  showed  itself,  the  first  case, 
which  was  fatal,  being  reported  on  November  10th,  from  which 
date  up  to  the  end  of  December  a  total  of  12  plague  deaths  were 
certified.  During  January,  1902,  a  further  group  of  cases  was 
reported. 
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App.A.No.18.  Kanau — Several  plagne  cases,  two  of  them  fetal,  occurred  at 
sammiuT  of  Kealia,  in  the  island  of  Kaoai,  at  the  beginning  of  November,  1901. 
the  Progress  The  Origin  of  these  cases  is  obscure,  but  some  persons  attributed 
o°Biibooic°°  ^^®  infection  to  the  steamer  Waialeale^  which,  as  mentioned 
JJaj^^iniwx;  abovc,  trades  between  Honolulu  and  Kanai  ports,  and  on  which 
Low'*   '^^     plague  infected  rats  had  been  found  a  few  weeks  previous  to  the 

occurrence  of  the  Kealia  cases. 


NORTH  AMERICA. 

Thb  United  States. 

New  York. — On  July  22nd,  1901,  the  German  steamer  Hohenfds 
arrived  at  the  port  of  New  York  from  Calcutta.  On  arrival  one 
of  the  crew,  a  Hindoo  stoker,  was  found  to  be  suffering  from  a 
mild  attack  of  plague.  The  patient  was  isolated,  and  the  crew 
were  landed  at  Swinbum  Island  to  undergo  quarantine  while 
measures  were  taken  to  disinfect  the  ship.  There  was  no 
extension,  and  the  man  made  a  good  recovery. 

Utah. — During  November,  1901,  a  death  from  plague  occurred 
at  Salt  Lake  City.  No  details  have  been  made  known  as  to  the 
source  of  the  infection. 

Michigan. — In  April,  1901,  a  medical  student  at  Ann  Arbour 
was  reported  to  have  contracted  plague  accidentally  while 
conducting  experiments  with  cultures  of  the  bacillus  pestis. 
These  cultures,  it  appears,  had  been  obtained  from  Cali- 
fornia, where,  as  will  be  seen  further  on,  plague  had  been 
appearing. 

California. 

San  Diego. — On  June  22nd,  1901,  the  British  b.8.  Carlisle  City, 
with  a  Chinese  crew  and  passengers,  arrived  at  San  Diego  from 
Hong  Kong  via  Yokohama,  and  reported  that  six  deaths  had 
occurred  during  the  voyage.  The  vessel  left  Hong  Kong  on 
May  13th  and  sailed  from  Yokohama  on  May  29th.  On  June  6th 
a  sailor  cook  became  ill  and  died  on  June  9th,  his  death  being 
attributed  to  jaundice.  The  ship  tpuched  at  Honolulu  on 
June  11th  and  left  on  June  13th.  Next  day  a  sailor  became  ill 
with  fever  and  developed  glandular  swellings.  On  June  16th  two 
other  sailors  were  attacked  with  similar  symptoms,  and  on  the 
18th  a  fourth  fell  ill.  All  of  these  foar  sailors  succumbed.  On 
the  same  day  one  of  the  passengers  was  suddenly  attacked  by 
illness  of  which  he  died  after  a  few  hours.  The  last  of  these 
six  fatal  cases  (all  Chinese)  expired  on  June  21st,  the  day  before 
reaching  port.  In  all  except  the  first  of  this  series  of  cases  the 
leading  characters  of  the  attack  were  fever,  delirium,  and  glandular 
swellings.  Though  there  was  no  bacterioscopic  investigation 
there  can  be  little  doubt  but  that  the  illness  in  question  was 
bubonic  plague.  No  further  cases  was  reported  after  the  ship's 
arrival  at  San  Diego,  but  one  of  the  engineers  showed  some 
suspicious  symptoms,  including  glandular  enlargements  and  fever, 
before  the  vessel  sailed  on  July  8th  for  San  Francisco.  He  was 
detained  at  San  Diego,  and  the  medical  report  was  to  the  effect 
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•'  that  his  illnees  was  not  dangerous,^'  no .  information  being  given    app.  a.  Nd.  w. 

as  to  the  nature  of  the  indisposition.    On  the  ship's  arrival  at 

San  Diego  all  the  crew  and  steerage  passengers  were  injected 

with  10  cc.  of  Yersin's  serum,  and  the  upper  cargo  holds  and 

cabins  were  fumigated  with  sulphur.    The  cargo  was  discharged 

into  lighters,  and  afterwards  the  ship  was  further  fumigated  to 

destroy  all  rats.    xVfter  completion  of  the  process  only  21  rats 

were  collected,  and  all  were  examined  bacterioscopically  with 

negative  results.    Four  of  them  were  in  a  mummified  state  and 

could  nof  be  properly  examined.    It  was  stated  that  some  dead 

rats  had  been  found  before  the  occurrence  of  the  above  group  of 

cases  on  board  the  Carlisle  City. 

San  Francisco, — Notwithstanding  the  many  and  strenuous 
denials  of  the  State  Board  of  Health  of  California,  and  notwith- 
standing the  statements  publicly  made  in  September,  1901,  by  the 
Governor  of  the  State  that  "San  Francisco  is  and  has  been 
absolutely  free  from  the  disease,  and  that  those  who  said  it  existed 
were  either  mistaken  or  deliberately  misrepresented  the  facts," 
there  cannot  be  the  slightest  doubt  that  plague  has  existed  in  San 
Francisco  since  March,  1900.  During  that  year  some  22  cases,  all 
fatal,  came  to  light,  and  in  1901  30  more  were  discovered,  26  of 
them  fatal,  the  cases  being  mostly  found  in  the  Chinese  quarter 
of  the  city.  The  distribution  of  these  cases  throughout  the  year 
is  given  below. 


1901. 
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The  case  mortality  was  86*6  per  cent. 

It  has  been  publicly  stated  that  plague  attacks  and  deaths 
have  been  concealed  in  San  Francisco  by  means  of  a  system 
of  collusion  between  the  State  Health  Authorities  and  the  all 
powerful  Chinese  "Six  Companies."  According  to  the  Sacra- 
mento Bee  the  arrangement  was  that  cases  of  sickness  among 
orientals  were  to  be  reported  first  to  the  "  Six  Companies,"  who 
would  then  report  them  to  the  State  inspector,  who  in  turn 
would  report  to  the  City  Board  of  Health  and  to  the  United 
States  Marine  Hospital  Service.  It  was  alleged  that  plague 
cases  or  corpses  were  removed  outside  the  city  for  treat- 
ment or  for  burial.  The  discreditable  denials  of  the  existence 
of  plague  in  San  Francisco  and  the  scandalous  concealment  of 
suspicious  sickness  have  produced  throughout  America  a  strong 
feeling  of  indignation,  which  has  found  vent  in  the  public  press 
and  in  resolutions  carried  at  meetings  of  boards  of  health  and  of 
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App.  A.  No.  18.  sanitary  associatioiiB.      It  may  be  mentioned  that  early  in  1901, 

Summary  of  while  the  Controversy  about  plague  in  San  Francisco  was  at  its 

theProffress  height,  the  Legislature  of  California  met,  and  the  Secretary  of 

S?  B^boSii''"  State  drafted  a  Bill  making  it  a  felony  to  print  or  publish  or  to 

hS^^B  ^^^ '  make  in  writing  a  report  of  pl-igue  or  cholera  before  the  public 

^^r.   rooe  announcement  had  been  made  by  the  State  Board  of  Health. 

On  reference  to  the  tabular  statement  above  it  will  be  seen  that 
no  cases  or  deaths  were  met  with  during  the  months  of  May  and 
June.  It  appears  that  on  July  2nd  a  Chinese  undertaker  mis- 
taking  one  of  the  United  States  Marine  Hospital  Service  staff  for  a 
State  Board  of  Health  official  reported  to  him  the  case  of  a 
Chinaman  in  a  moribund  state.  The  surgeon  in  question  called 
to  his  assistance  other  experts,  clinical  and  bacteriological,  and 
the  case  was  found  to  be  one  of  fatal  plague.  But  the  officials  of 
the  State  Board  disputed  the  diagnosis  and  ascribed  the  death  to 
syphilis.  During  the  same  month  three  Japanese  prostitutes 
living  in  a  brothel  frequented  by  Chinese  died  from  plague,  the 
diagnosis  in  each  instance  being  confirmed  by  post  mortem 
examination  and  by  bacterioscopical  investigation.  Another 
prostitute  from  the  same  house  was  also  attacked,  but  recovered. 

From  the  above  and  from  other  evidence  it  is  evident  that 
the  30  cases  given  in  the  table  do  not  by  any  means  represent 
all  the  plague  cases  which  have  occurred  at  San  Francisco 
during  1901. 

Barbadoes.  C 

The  Norwegian  barque  Hama  from  Cape  Town  arrived  at 
Barbadoes  in  ballast  on  March  25th,  1901.  Two  of  her  crew 
had  suffered  on  the  voyage  from  glandular  swellings  accom- 
panied by  fever.  On  examination  at  the  date|  of  arrival  the 
enlargement  of  the  glands  was  still  visible  though  the  fever  had 
disappeared.  As  the  cases  afforded  grounds  for  suspecting 
plague,  the  ship  was  disinfected  and  kept  in  quarantine  till  she 
sailed  for  Pensacola. 


SOUTH  AMERICA. 

Brazil. 

Rio  de  Janeiro.— During  1900  it  is  stated  that  about  292  deaths 
from  plague  were  recorded  in  Rio  de  Janeiro.  The  epidemic 
of  1900  extended  into  the  first  three  months  of  1901,  during 
which  period  19  more  fatal  cases  were  reported.  On  M-^rch  10th 
Rio  de  Janeiro  was  officially  declared  to  be  free  from  plague, 
and  no  further  suspicious  cases  were  heard  of  till  about  the 
end  of  May  when  five  new  cases  were  certified  as  plague  after 
bacteriological  examination.  It  was  alleged  that  these  five 
new  cases  were  in  persons  who  had  recently  arrived  from 
Portugal  ;  two  of  them  were  certified  as  lymphatitia  pemicioso^ 
and    had    come    from    Oporto.     Three    more    deaths   from    so 
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called  lymphcUitis  were  certified  daring  the  third  week  of  app.a.No>J4 
July,  and  during  the  fourth  week  of  that  month  six  more 
cases  certified  as  plague,  three  of  them  fatal,  were  recorded. 
fiesidoB  these  deaths  there  were  a  number  of  others  classed  as 
due  to  aocessio  pemiciosOj  a  customary  term  applied  to  acute 
cases  which  could  not  be  properly  diagnosed,  or  which  it  was 
thought  prudent  not  to  diagnose  more  clearly,  and  which  were 
generally  believed  by  competent  authorities  at  the  time  to  be 
cases  of  plague.  The  number  of  cases  reported  as  plague 
continued  to  increase  in  September,  and  the  disease  was  con- 
stantly in  evidence  in  the  death  returns  up  to  the  close  of  the 
year.  It  is  not  always  easy  to  obtain  regular  and  correct  official 
returns  of  infectious  sickness  and  death  from  South  American 
Govern  ments.  But  so  far  as  can  be  learned  from  the  sources  of 
information  available,  there  were  reported  from  May  to  December 
during  1901  some  319  cases  of  plague  with  135  deaths.  In  addition 
49  were  certified  from  lymphatiiia  j)em%cio80^  which  the  authorities 
regarded  as  plague,  making  a  total  of  184  deaths  due  to  the  disease 
in  the  last  six  months  of  the  year.  It  is  worthy  of  mention 
that  as  soon  as  plague  was  officially  recognised  the  number  of 
deaths  certified  as  lymphatitis  suddenly  became  reduced,  while  the 
number  ascribed  to  plague  as  suddenly  increased.  During  the 
same  period  116  de.tthswere  certified  as  due  to  accessio  pemiciosOj 
most  of  which,  it  was  believed,  were  caused  in  reality  by 
plague.  In  September  some  deaths  certified  as  due  to  septic»mia 
were  suspected  to  be  from  plague. 

A  later  report  on  mortality  in  Rio  de  Janeiro  during  1901 
gives  the  total  certified  deaths  from  plague  as  164. 

So  fur  as  can  be  ascertained  the  number  of  cases  of  plague 
reported  each  month  during  1901  in  Rio  de  Janeiro  w:aB  as 
follows.    The  estimated  population  in  1901  was  793,000  :— 
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One  of  the  Austrian  Lloyd  steamers,  the  Ourviulic^  arrived  at 
the  port  of  Ri«»  de  Janeiro  on  November  13th,  1901,  from 
Trieste,  which  port  she  left  on  October  7th  ;  she  called  at 
Alexandria  to  load  some  cargo,  but  the  crew  were  kept 
carefully  from  contact  with  the  population  on  shore. 
The  vessel  left  Alexandria  on  October  10th.  During  the 
voyage  it  is  stated  dead  rats  were  found  on  board.  On 
November  5th,  the  ship's  cook  was  attacked  by  plague  ;  a 
steward  also  fell  ill  on  November  6th.  The  first  mentioned 
patient  died  on  November  11th.    The  second  case  was  taken 
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▲pp.A,Nai&  ashore  on  November  13th  to  the  Rio  de  Janeiro  port  hospital. 
Summary  of  After  undergoing  quarantine  and  disinfection  the  OundtUic 
the  PrMfTMi  sailed  for  Santos  on  November  27th.  On  November  28th  a  stoker 
o?BaboDio^°  ^as  taken  ill  with  symptoms  similar  to  the  two  others.  Being 
'b^S*Brooe^'  refused  pratique  at  Santos  the  ship  returned  to  Rio  de  Janeiro,  and 
iXw. '  on  her  way  back  a  fourth  member  of  the  crew  was  attacked.    These 

three  last  cases  recovered.  It  is  believed  that  the  plagae  infection 
was  received  at  Alexandria,  and  it  has  been  suggested  that  plague 
infected  rats  brought  the  disease  on  board. 

GampoSj  with  a  population  of  about  27,000,  lies  some  155  miles 
north-east  of  Rio  de  Janeiro.  While  plague  was  becoming 
epidemic  at  the  latter  place  an  outbreak  was  reported  at  Campos. 
The  earliest  cases  were  referred  to  the  third  week  in  September, 
and  up  to  the  end  of  December  221  plague  cases  and  96  deaths 
were  recorded. 

Petropolis  is  situated  about  25  miles  north-east  of  Rio  de 
Janeiro.  In  October,  1900,  there  was  a  small  outbreak  of  plague 
at  Petropolis.  At  the  end  of  1*J01  another  small  group  of  cases 
was  reported,  three  of  them  fatal ;  the  infection,  it  is  said,  was 
brought  from  Rio  de  Janeiro. 

Porto  Alegre  has  a  population  estimated  at  about  73,000.  It  is 
situated  on  the  coast  some  distance  north  of  Rio  de  Janeiro. 
During  October,  1901,  a  number  of  cases  regarded  by  the  medical 
profession  of  the  city  as  true  bubonic  plague  came  under  obser- 
vation. The  State  Government,  however,  declined  to  recognise 
the  disease  as  plague.  Under  the  circumstances  it  has  been  found 
difficult  to  obtain  any  statement  of  the  number  of  the  October 
cases  and  deaths;  but  it  is  said  chat  from  November,  1901,  to 
February  20th,  1902,  40  cases  of  plague  were  recorded,  10  of  them 
fatal.  It  is  probable  that  the  infection  in  this  instance  was 
brought  from  Rio  de  Janeiro  where  plague  cases  were  about  the 
time  becoming  numerous. 

Macahd, — A  few  cases  of  plague  occurred  in  February,  1901,  at 
the  town  of  Macah6,  in  the  province  of  Rio  de  Janeiro,  the 
infection  having  been  brought  from  Rio.  Details  of  the  out- 
break have  not  been  obtainable. 


Thb  Abgbntinb. 

San  NichoUis  is  a  town  situated  on  the  River  Parana.  Plague 
broke  out  here  in  Decemb^,  1900,  and  up  to  March,  1;K)1,  some 
18  cases  and  8  deaths  had  been  reported.  Fifteen  of  the  above 
attacks  occurred  in  men  engaged  in  grain  warehouses.  This  out- 
break was  not  officially  reported.  It  is  stated  that  previous  to 
the  appearance  of  these  cases  dead  rats  had  been  found  l>ing 
about  in  and  near  the  grain  warehouses.  In  dealing  with  the 
threatened  danger  of  spread  of  the  infection  some  400  labourers 
were  injected  with  anti-plague  serum. 

Province  of  Cordova. — During  February,  1901,  a  number  of 
suspected  plague  cases  were  reported  in  the  towns  of  Belleville 
and  Manos  Juarez,  in  the  province  of  Cordova. 
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Buenos  Ayrea. — In  October,  1901,  a  suspected    plague   case    App.A.No.iiL 
occurred  on  board  a  steamer  the  Paraqxiay^  from  Asuncion,  in  sumBaaryof 
the  person  of  a  passenger  from  that  city.    On  arrival  at  Buenos  theProffress 
Ayres  the  patient  was  removed  to  the  isolation  hospital  where  he  MBobonio^'^ 
died.    Plague  cases  had  been  reported  in  Asuncion  about  this  by^BroS*' 
time.    The  vessel  underwent  the  usual  disinfection  and  quaran-  Tiow. ' 
tine,  and  so  far  as  is  known  no  spread  of  the  disease  took 
place. 

No  information  has  come  to  hand  to  show  that  plague  occurred 
in  1901  at  Rosario  or  Tucuman  where  plague  had  been  epidemic 
during  1900. 

Uruguay. 

Montevideo. — Under  date  February  6th,  1901,  a  statement 
appeared  in  a  Belgian  sanitary  periodical  that  some  cases  of 
suspected  plague  had  appeared  at  Montevideo,  the  capital  of 
Uruguay.  No  officitd  confirmation  or  contradiction  of  this  report 
has  been  published.  It  was  further  affirmed  by  the  periodical 
referred  to  that  the  cases  in  question  had  occurred  among  the 
men  employed  in  the  Customs  warehouses,  and  that  in  con- 
sequence these  had  been  closed  and  thoroughly  disinfected  from 
top  to  bottom. 

Paraguay. 

Asuncion, — Early  in  1901  rumours  were  afloat  that  suspicious 
illness  likely  to  be  plague  had  been  observed,  but  these  reports 
were  officially  contradicted.  In  June,  however,  an  undoubted 
case  of  plague  occurred  in  Asun9ion,  and  in  the  autumn  other 
suspected  plague  cases  were  reported,  some  of  them  being 
bacteriologically  confirmed,  but  none  of  them  proved  fatal,  so  far 
at  least  as  is  known.  The  information  obtainable  is  very  sm&ll, 
and  it  is  possible  that  in  Asun9ion  fatal  plague  cases  were 
certified  under  other  names. 


GREAT   BRITAIN. 
England  and  Wales. 

During  1901  plague  appeared  in  man,  mainly  on  shipboard 
at  the  ports  of  Hull,  Cardiff,  Liverpool,  and  Southampton,  and 
in  rats  on  board  a  ship  at  Bristol.  In  a  separate  memorandum  on 
^'plague  and  suspected  plague  cases  in  England  and  Wales 
during  1901,"  at  page  329,  somo  details  are  given  as  to  each  of 
those  occurrences ;  but  a  short  synopsis  is  for  convenience 
inserted  here. 


HulL — Nine  cases,  eight  fatal,  occurred  in  January  in  connection 
with  the  S.8.  Friary^  from  Alexandria.  (For  details  of  this 
outbreak,  see  page  332.) 

Cardiff. — A  single  case  of  human  plague,  the  diagnosis  con- 
firmed by  bacterioscopic  investigation,  occurred  at  Cardiff  late  in 
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AFP.  A.  No.  18.  January,  also  another  case  in  which  the  diagnosis  was  doubtful 
and  in  which  bacteriological  examination  failed  to  yield  evidence 
of  plague.  There  was  also  an  undoubted  epidemic  of  plague 
among  the  dock  rats  and  rats  infesting  certain  flour  mills.  But 
beyond  the  instance  referred  to  above  there  was  no  extension  of 
the  disease  from  rat  to  man.    (For  details,  see  page  338.) 

Liverpool. — Daring  September  and  Oqtober  a  group  of  11  cases 
of  what  is  believed  to  have  been  human  plague  occurred  in 
Liverpool,  the  precise  origin  of  which  was  not  traced.  No  illness 
among  rats  was  discovered  before,  after,  or  during  the  outbreak, 
although  carefully  sought  for.    {See  page  339.) 

Southampton. — A  single  plague  case,  in  a  lascar  belonging  to  the 
hospital  ship  Simla  from  Cape  Town,  occurred  at  Southampton 
in  March.  The  case  was  an  obscure  one,  and 'was  only  discovered 
through  the  alertness  of  the  then  Port  Medical  Officer  of  Health, 
Dr.  A.  W.  Harris.    No  extension  took  place.    {See  page  333.) 

Bristol. — On  board  the  s.b.  Rembrandt^  from  Smyrna,  a  number 
of  dead  rats  were  found  in  January  during  the  process  of  unloading. 
The  disease  from  which  they  had  died  was  proved  bacterio- 
Bcopically  to  be  plague.  No  extension  of  the  infection,  however, 
took  place  to  man  or  to  shore  rats,  every  precaution  being  taken 
under  the  direction  of  Dr.  Davies,  the  Port  Medical  Officer  of 
Health.    {See  page  336.) 


Scotland. 

Glasgow. — After  the  19C0  plague  outbreak,  which  comprised 
only  36  cases  and  16  deaths,  and  which  lasted  from  the 
beginning  of  August  to  the  end  of  September,  no  more  was 
heard  of  the  disease  in  Glasgow  during  the  remainder  of  the 
year,  nor  daring  the  first  seven  months  of  1901.  But  between  the 
middle  of  August  and  the  middle  of  September,  1901,  a  small 
group  of  cases  came  under  observation.  The  first  of  these  was  a 
man,  B.,  employed  as  a  carpenter,  at  No.  3,  South  Shamrock 
Street  (which  it  is  worthy  of  mention  adjoins  Rose  Street,  where 
the  first  recognised  plagae  case  occurred  in  the  outbreak  of  1899), 
but  who  lived  chiefly  in  common  lodging  houses.  He  was  found 
on  or  about  August  9th  in  a  dazed  condition  in  the  streets,  and 
was  taken  to  the  police  office  under  the  idea  that  he  was 
suffering  from  the  effects  of  drink.  He  was  detained  in  the  cells 
till  next  morning,  when  he  was  seen  by  the  police  surgeon,  who 
found  the  man's  temperature  to  be  102°.  Under  these  circum- 
stances the  magistrate  dismissed  the  charge,  and  advised  the  man 
to  seek  the  advice  of  the  poor  law  medical  officer  of  the  district. 
He  promised,  but  apparently  neglected  to  do  this,  for  later  in  the 
day  he  was  re-arrested  in  another  part  of  the  town,  again  under 
suspicion  of  being  drunk  and  incapable,  and  was  taken  to  another 
police  station,  where  he  was  again  detained  till  morning.  As  he  was 
obviously  ill,  medical  assistance  was  sought,  and  he  was  ultimately 
conveyed  to  the  Fever  Hospital  at  Govan,  where  he  died  on 
August  18th.  A  post-mortem  was  made,  suspicion  of  plague 
having  arisen,  and  bacterioscopic  investigation  was  begun. 
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On  Augast  28lh   J.  T.,  a  boy,  vtaa  admitted  to  the  Glasgow  APP.A,No.ia 
Fever  Hospital,  from  No.  1,  South  Shamrock  Street,  suffering  summary  of 
from  saspicioas  symptoms,  including  fever,  delirium,  and  buboes.  **i«  Prop«M 
His  illness  had  begun  on  August  22nd.    It  transpired  that  this  Jr  BuSmSte"*" 
boy*8  father,  J.  T.  senior,  had  died  somewhat  suddenly  the  previous  ^^^btoS?^ 
day  ^August  27th)  after  four  days'  illness,  the  clinical  characters  Low.*  ™** 
of  which  were  fever,  iatense  headache,  slight  cough,  and  bloody 
expectoration  towards  the  end.    This  man  kept  a  rag  store.    Am 
pli^ue  was  suspected,  the  family    of  J.  T.    were  admitted  as 
•*  contacts  "  to  the  Glasgow  **  Reception  House  "  on  August  30th. 
One  of  these  "  contacts,"  N.  T.,  a  daughter  of  J.  T.,  remained  well 
till  the  evening  of  September  10th,  when  she  complained  of 
headache  and  fever,  followed  later  by  a  bubo  ;  she  was  removed 
to  the   hospital,  where  she  recovered,  as  also  did  her    brother 
whose  illness  is  mentioned  above. 

On  September  11th  K.  0*B.,  an  attendant  at  the  Reception 
House,  who  had  had  care  of  the  girl  N.  T.  since  her  admission, 
who  had  bathed  and  superintended  the  '' contacts'*  admitted 
on  August  30th,  and  who  had  taken  charge  of  their  clothing, 
complained  of  illnesc',  which  came  to  be  regarded  as  plaguoi  of 
which  she  died  on  September  17th. 

This  group  of  five  cases  (three  fatal)  comprised  three  members 
of  one  family,  also  a  man  who  had  worked  almost  next  door  to 
them,  and  an  attendant  who  looked  after  this  family  in  the 
Reception  House.  The  first  case  was  referred  to  Oovan  and  the 
other  four  to  Glasgow. 

As  has  been  said,  the  first  case,  the  man  B.,  worked  as  a 
carpenter  at  No.  3,  South  Shamrock  Street,  and  the  T.  family 
lived  and  had  their  rag  store  at  No.  1  of  the  same  street,  which  is 
in  the  area  which  had  been  infected  by  plague  in  1900.  On  August 
29th  (i.a.,  after  three  suspected  plague  Cases  had  developed  in  the 
human  subject)  a  single  rat  was  trapped  by  some  workmen  in  a  cart- 
wright's  yard  at  202,  Rutherglen  Road.  This  yard  where  the  rat 
was  killed  is  ''part  of  the  same  congeries  of  workshops  occupying 
the  comer  of  South  Shamrock  Street  and  Rutherglen  Road."* 
The  rat  which  the  workmen  killed  presented  to  them  no  evidence 
of  illness,  but  when  it  came  to  be  examined  by  the  specialists 
attached  to  the  Public  Health  Department  of  Glasgow  there  were 
discovered  evidences  which  pointed  to  plague,  and  these  were 
snbseqaently  regarded  as  being  to  some  extent  confirmed  Imcterio- 
logically.  Inoculation  experiment  showed  an  organism  which 
grew  with  "  remarkable  tenuity,  or  rather  want  of  vigour."  In  his 
report  dated  September .  9th  Dr.  Chalmers  states  that  rats  to  the 
number  of  over  30  were  caught  in  the  same  yard  and  in  and  about 
the  workshops  above  referred  to,  and  that  two  also  were  found  dead ; 
but  in  none,  save  the  one  instance  mentioned  already,  and  which 
was  killed  on  August  29th,  was  there  any  evidence  or  suggestion 
of  plague.    Dr.  Chalmers  added,  in  respect  of  the  laboratory  and 


See  Beporta,  by  Dr.  Chalmen,  Medical  Officer  of  Health  for  Olascrow,  on  the 
I  of  Biiepected  plague,  reprodaced  in  the  Annual  Report  of  the  Local  CK>Tem- 
ment  Boattl  for  Bootiaad  for  1901,  page  68  et  uq. 
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App.ii,No.ia.  other  investigations,  that  *' notwithstanding  the  somewhat  con- 
tradictory, and  in  some  examples  wholly  negative,  character  of 
several  of  the  experiments,  it  is  impossible,  I  believe,  to  escape 
the  conviction  that  we  are  dealing  with  the  plague  organism. 
Several  incidents  suggest  attenuation.  In  artificial  culture  lack 
of  vigorous  gi'owth  has  characterised  all  the  experiments." 
Owing  to  the  fact  that  some  of  the  bacteriological  evidence  was 
anomalous,  delay  took  place  in  the  notification  of  the  occurrence  of 
these  five  cases  to  the  Foreign  Office,  and  through  the  Foreign  Office 
to  the  signatories  of  the  Venice  Convention.  Inquiries  instituted  by 
Dr.  Chalmers  failed  to  trace  how  the  suspected  plague  infection 
had  reached  the  neighbourhood  of  South  Shamrock  Street.  Some 
suggestion  was  made,  since  the  T.  family  kept  a  rag  store,  that 
infected  rags  or  old  clothes  might  have  been  the  source  of  the 
mischief.  In  this  connexion  allegation  was  made  that  disused 
khaki  clothing  of  a  Scottish  militia  battalion,  which  had  recently 
returned  from  South  Africa,  had  been  sold  to  dealers,  some  of  it 
being  in  a  filthy  condition.  But  none  of  this  clothing  was  traced  to 
the  store  kept  by  the  T.  family,  nor  was  there  any  evidence  that  the 
clothing  in  question  had  been  exposed  at  any  time  to  the  infection  of 
plague.  On  the  other  hand,  the  man  B.,  though  working  at  South 
Shamrock  Street,  lived  in  common  lodging  houses,  where,  as  is 
known,  infection  is  often  introduced  by  strangers,  whose  move- 
ments cannot  be  followed.  And  since  about  a  fortnight  elapsed 
between  this  man  B.*s  attack  and  recognition  of  illness  in  the 
rag-store  keeper,  it  is  not  improbable  that  B.  in  some  way 
infected  the  T  family.  It  is  also  open  to  surmise  that  these 
cases  developing  among  persons  working  or  living  in  the  area 
in  which  plague  appeared  in  1900  fell  victims  to  a  recrudescence 
of  the  previous  infection,  the  leaven  of  which  had  not  been 
entirely  destroyed  in  1900. 

Nothing  further  was  heard  suggestive  of  plague  in  Glasgow  till 
October  11th,  when  it  was  reported  that  a  lascarfrom  the  ^s.  Bavaria j 
which  had  arrived  at  that  port  from  Bombay  vid  Marseilles  and 
Liverpool,  had  been  landed  and  removed  to  hospital  at  Qovan  for 
observation,  suffering  from  illness  which  it  was  thought  might 
prove  to  be  plague.  Material  from  the  patient  was  bacierio- 
logically  examined,  but  with  negative  results. 

As  time  went  on  it  was  assumed  that  the  danger  of  an  outbreak 
of  plague  in  Glasgow  had  subsided  ;  but  on  October  23rd  the 
health  authorities  were  informed  of  the  occurrence  of  two  new 
cases,  and  these  were  ultimately  increased  by  three  others,  all  of 
the  five  being  connected  with  the  Central  Station  Hotel.  The 
first  case,  a  young  foreigner  employed  in  the  hotel  manager's 
office,  sickened  on  October  19th.  On  the  next  day,  October  20th, 
a  oellarman,  whose  work  was  in  the  basement  of  the  hotel,  but 
whose  residence  was  elsewhere,  fell  ill ;  and  on  the  21st  a  young 
woman  engaged  in  one  of  the  lower  rooms  of  the  hotel  also 
sickened.  From  October  21st  to  October  30th  no  fresh  cases  were 
reported,  but  on  the  latter  date  a  servant  maid,  who  assisted  in  the 
work  of  the  lower  rooms  of  the  hotel,  was  attacked  by  illness 
similar  to  the  others,  and  next  day,  October  31st,  a  barmaid,  whose 
work  by  day  took  her  to  a  branch  establishment  outside  Glasgow, 
but  who  assisted  in  the  hotel  bar  in  the  evenings,  and  who  slept 


311 


Summary  of 
thePnisreai 
and  DiffnalOB 
of  Bubonic 
PlaffoeinlMls 
by  Dr  Bruce 
Low. 


in  the  hotel,  was  also  attacked.    After  this  there  were  no  fresh  app.a,no.18. 
cases,  and  the  group  is  therefore  limited  to  fiTo,  only  one  of  whom, 
the  cellarman,  died. 

The  inqairies  made  by  Dr.  Chalmers  led  him  to  the  conclusion 
that  this  hotel  outbreak  was  associated  with  the  occurrence  of 
plague  among  the  rats  infesting  the  basement  and  lower  rooms  of 
the  hot^l.  It  seems  that  the  young  woman  who  was  attacked  on 
October  21st  had  complained  prior  to  her  illness  of  bad  smells 
coming  from  the  floor  of  the  room  in  which  she  worked,  and  on 
two  occasions  (October  15th  and  22nd)  two  dead  rats  were  found 
below  the  flooring.  There  was  a  history  of  a  few  dead  rats  having 
been  found  in  other  lower  rooms  and  in  the  basement  of  the  hotel. 
On  behalf  of  the  Ijocal  OoTemment  Board  of  Scotland,  Dr.  Leslie 
Mackenzie  inyestigated  this  hotel  outbreak,  and  he  sets  out  the 
main  facts  in  tabular  fashion  as  follows  in  his  report  dated 
November  5th,  1901 :— 


Name 
of  patient. 

Occupation. 

Date  of 
sickening. 

Date  of 

removal  to 

hoepitaL 

Dead  rati  found.* 

L   J.  P.  .. 

2.  A.  B.  > . 

3.  A.HcQ.      .. 

4.  K.P. 

5.  K.B... 

Clerk 

Oellarman 
Deenert-room    maid 

Staff  maid 

Bestaurant  barmaid 

October  19th 

October  20th 
October  2lBt 

October  SOth 

October  Slst 

October  33rd 

October  2ftth 
October  23rd 

October  31st 

NoTember  Ist 

1  under   floor  of 
office. 

3  in  cellar. 

5  under   deesert- 
room  floor. 

1  or  more  under 
the  pantry. 

1  under   floor  of 
restaurant. 

*  The  precise  date  of  finding  the  dead  rats  is  not  stated. 

Dr.  Mackenzie  is  inclined  to  believe  that  rat  infection  was  trans- 
ferred to  the  above  cases  through  the  agency  of  fleas  from  the 
rats.  There  appeared  to  be  no  evidence  in  this  instance  of  direct 
transmission  of  human  infection  from  case  to  case. 

As  to  how  this  outbreak  began,  and  as  to  its  connection,  if  any, 
with  the  previous  group  of  cases  which  occurred  in  August  and 
early  September,  careful  investigations  were  made  by  Dr.  Chalmers, 
whose  report  is  dated  November  4th.  He  points  out  that  there 
was  no  **  unusual  mortality  "  or  "  epidemic  intensity  "  among  rats, 
BO  often  described  in  connection  with  plague  outbreaks.  He 
thinks  it  would,  however,  be  reasonable  to  assume  that  rats  had 
remained  infected  by  plague  in  Glasgow  since,  if  not  prior  to,  the 
previous  epidemic  in  1900,  and  that  the  disease  in  the  rat  had 
afjquired  its  virulence  slowly  ;  and  he  thinks  that  **  the  discovery 
of  two  centres  of  infection  in  Glasgow  within  a  comparatively 
short  period  carries  its  own  meaning.^' 

Bat  it  must  be  remembered  that  in  August,  1901,  when  the  first 
three  cases  of  suspected  plague  occurred,  there  was  no  evidence  at  all 
of  ratB  being  infected,  hence  it  might  be  contended  that  the  rats 
had  derived  their  infection  from  man,  and  not  man  from  the  rats. 
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App.  A.  No.  18.   In  any  case  subsequent  events  showed  that  though  other  premises 

sumi^  of     in  ^^^  vicinity  of  the  Central  Hotel  were  infested  by  rats,  some  of 

the  Procrrew      which  Were  ill  of  plague,  no  extension  of  the  disease  to  man  took 

SBubSSte*""     place.      For  example,  in  the  basement  of  certain  tea-rooms  in 

PNraoinWOi;  Gordon-street  dead  rats  were  reported  to  have  been  found  on 

jy  Dr.  Bmoe     jj^^^^^^j^j.  y^-j^^  ^^^  ^  ^at  warren  was  discovered  abutting  on  the 

premises.    While  the  rat  burrows  were  being  broken  up  67  rats 

were  killed  or  found  dead ;   of  these  67  rats  40  (13  picked  up 

dead)  were  found  infected  by  plague.     But  the  men  employed 

in  breaking  up  the  rat  warren  and  the  22  persons  employed 

in  the  tea-rooms,  not  to  mention  the  customers,  had  no  illness 

whatever,  so  far  as   is    known,  suggestive    of  plague.     In  an 

adjoining  fruit  warehouse  three  rats  dead  of  plague  were  found, 

as  also  a  kitten  which  had  died  from  plague,  with  evidence 

of  having  been  bitten  by  a  rat.    But  no  human  cases  supervened 

among  the  21  persons  employed  there.    It  may  be  added  that 

altogether  96  rats  obtained  from  the   hotel  in    question  were 

examined,  and  only  17  were  found  infected.    During  the  fortnight 

ended  November  2nd  534  rats  were  killed  or  found  dead  in 

Glasgow,  and  of  that  number  only  13  had  suffered  from  plague  ; 

and  for  the  fortnight  ended  November  16th  some  296  rats  were 

examined,  and  of  these  52  were  found  infected  by  plague.    All 

of  the  latter  were  found  within  a  short  distance  of  the  hotel. 

In  concluding  his  report  Dr.  Chalmers  says  that,  in  his  opinion, 
the  facts  he  has  gathered  fully  warrant  "  the  assumption  that  the 
dejecta  of  the  rat  contribute  largely  to  the  spread  of  infection.' 
To  the  opinion  that  the  dejecta  of  rats  may  contribute  in  some 
degree  to  the  spread  of  plague  infection  no  objection  can  be 
offered,  as  rats  are  very  liable  to  suffer  from  the  septicwmic 
form  of  plague  which  is  frequently  attended  with  hemorrhages 
from  the  bowels,  and  the  blood  in  such  cases  is  known  to  be 
swarming  with  plague  bacilli.  The  touching  of  such  dejecta  with 
the  hand  or  bare  foot  on  which  any  abrasion  is  present  would 
be  likely  to  cause  inoculation  of  plague. 

It  is  of  interest  to  summarise  the  experience  of  Glasgow  in 
respect  of  plague.  In  1900  a  limited  outbreak  occurred  in  man,  the 
origin  of  which  was  never  satisfactorily  traced ;  no  infection  of 
rats  before  the  outbreak,  or  during  its  course,  having  been 
discovered,  though  carefully  sought  for.  Then,  after  an  interval 
of  nearly  a  year  there  occurs  a  group  of  five  cases,  mainly  associated 
with  a  rag  store  situated  in  the  area  infected  in  the  previous 
year ;  and,  after  three  human  cases  have  been  notified,  a  live 
rat  killed  by  workmen  in  a  yard  near  the  rag  store  is  examined 
and  found  to  yield  evidence  suggestive  of  plague.  Two  subse- 
quent cases  follow  in  the  human  subject,  secondary  apparently  to 
human  infection  derived  from  some  previous  member  or  members 
of  the  group  just  mentioned.  Then,  five  weeks  after  the  occur- 
rence of  the  last  case  of  the  group  of  five  just  referred  to,  a 
new  group  of  plague  attaoks  is  discovered  in  a  city  hotel 
employing  some  hundreds  of  persons  in  one  or  another  capacity ; 
and  this  later  occurrence  is  associated, with  the  infection  of  a  few  of 
the  rats  infesting  the  basement  of  the  establishment,  where  it  is 
stated  dead  rats  were  found,  but  not  in  any  large  numbers.  Exten- 
sion ef  the  infection  next  took  place  to  rats  in  adjoining  houses 
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where  larger  nnmbers  of  plague  infected  rats  were  discovered,  App.A,Nai& 

bnt  where  no  human  sabjects  appear  to  have  been  attacked,  summiuryof 

Small  numbers  of  plague  infected  rats  continued  to  be  found  in  the  Promn 

Glasgow  from  time  to  time  during  the  rest  of  1901,  extending  o°Bnbomc^° 

into  1902,  but  without,  so  far  as  is  known,  a  single  human  case  ^^^^^^  * 

of  plague  supervening  beyond  the  10  enumerated  above.  i^w.'*  "^ 

From  this  it  would  seem  that  the  danger  of  plague  to  man 
from  the  rat  infection  of  a  city  is  by  no  means  so  great  as  some 
writers  would  lead  us  to  suppose. 

FRANCE. 

Marseilles. — ^Though  no  cases  of  inland  plague  occurred  in 
France  during  1901,  no  fewer  than  29  shipborne  cases  of  the 
disease  were  officially  reported  from  the  port  of  Marseilles,  $>.,  in 
connection  with  the  lazaret  at  Frioul,  during  the  second  half  of 
the  year.  All  the  plague  cases  and  deaths  which  occurred  on  ship 
board  prior  to  reaching  French  ports  are  apparently  not  included 
in  these  figures.  In  addition,  certain  ships  were  found  to  be 
infested  with  plague  stricken  rats,  though  no  human  cases  had 
occurred  on  board. 

Marseilles  is  practically  the  main  portal  through  which  passen- 
gers and  merchandise  from  the  East  enter  continental  Europe.  It 
is  stated  that  altogether  15  ships  came  *  under  observation  at 
Marseilles  as  infected  with  human  or  rat  plague.  Among  the 
ships  found  infected  with  plague  stricken  rats  were  the  Cambodge^ 
the  Saghalieny  and  the  Brailay  from  the  Levant. 

1.  Among  the  ships  on  which  plague  occurred  in  the  human 
subject  was  the  Laos^  which  arrived  at  Marseilles  from  Hong  Kong 
and  Calcutta  having  touched  at  Djibuti  in  the  Red  Sea,  at  which 
port  a  number  of  Arab  stokers  were  taken  on  board.  One  of 
these  men  was  attacked  by  plague  on  June  28th,  before  the  vessel 
reached  Suez,  and  two  others  succumbed  to  the  disease  between 
Port  Said  and  Marseilles.  On  arrival  on  July  7th  at  the  latter  port 
the  master  reported  15  cases  of  plague  among  the  stokers ;  other 
cases  occurred  while  the  Laos  was  at  Frioul,  the  quarantine  station 
for  Marseilles.  Altogether  23  cases  and  five  deaths  were  reported 
in  connection  with  this  vessel.  None  of  the  317  passengers  of  the 
L(ws  was  attacked.  On  July  ILth  bacteriological  examination  of 
a  rat  killed  by  the  disinfection,  showed  the  presence  of  the  plague 
bacillus. 

2.  Another  ship  on  which  plague  appeared  was  the  Senegal^ 
which  left  Marseilles  with  a  party  of  174  scientific  tourists  on 
September  14th  for  a  voyage  to  the  chief  ports  in  the  Levant. 
On  September  15t^  one  of  the  crew  was  attacked  by  plague,  and 
examination  of  some  rats  caught  on  the  ship  showed  that  they 
also  had  contracted  plague.  The  vessel  then  returned  to  Marseilles, 
and  on  the  way  back  a  second  member  of  the  crew  developed 
plague.  One  of  the  cases  proved  fatal.  The  whole  of  the  persons 
on  board  the  Senegal  were  landed  at  Frioul  to  undergo  ten  days' 
observation,  and  considerable  discomfort  was  caused  to  the  174 
tourists  by  the  defective  organisation  and  insufficiency  of  the 
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App.A,No.i8.    arrangements  made  for  them  at  thia  station.     No  farther  cases 
summMyof      developed.    The  Senegal^  17  days  previous  to  taking  the  toaristo 

on  board,  had  returned  from  Alexandria.  It  has  been  suggested 
that  plague  infected  rats  came  on  board  the  Senegal  while  she  was 
in  the  Port  of  Alexandria.  But  it  has  also  to  be  remembered  that 
in  January,  1901,  a  case  of  plague  was  landed  from  this  vessel  at 
Alexandria,  and  that  the  rats  on  board  were  then  said  to  have  been 
infected  by  plague  (see  under  Egypt,  page  321). 

3.  On  the  La  Ciotat^  from  Noumea,  a  case  of  plague  was  reported, 
at  Marseilles  on  September  30th.  No  extension  of  the  disease 
followed  on  board  the  ship.  A  rat  found  dead  on  board  on 
October  2nd  was  found  to  have  died  from  plague. 

4.  On  the  Szapary^  from  Naples,  two  cases  of  plague,  both  of 
them  fatal,  occurred  oh  the  ship's  arrival  at  Marseilles,  the  first 
case  on  September  30th,  and  the  second  on  October  2nd.  Very 
few  rats  were  found  on  board — none  infected  by  plague  as  far  as 
is  known. 

5.  On  the  Equateur^  from  Smyrna  and  other  ports  in  the 
Levant,  one  case  of  suspected  plague  was  reported  on  October  23rd 
on  arrival  at  Marseilles  to  have  occurred  during  the  voyage. 

6.  The  Peninsular^  from  Bombay,  reached  Marseilles  on 
November  17th  and  landed  two  cases  of  illness  which  the  French 
authorities  pronounced*  to  be  plague.  The  ship  did  not  go  to 
Frioul  to  undergo  the  ten  days'  observation,  but  sailed  for  liondon, 
where  she  was  duly  dealt  with  after  the  English  fashion.  No 
further  cases  were  reported. 

7.  On  December  4th  the  Peiho^  from  the  Levant,  landed  a 
soldier  sick  with  plague  at  the  Marseilles  lazaret.  Though  not 
bacteriologically  proved,  it  was  thought  that  one  rat  examined 
gave  grounds  for  suspicion  of  plague. 

8.  On  December  20th  the  Ooorkka^  from  Calcutta,  arrived 
at  Marseilles  and  reported  that  one  of  the  crew  had  died  from 
suspected  plague  shortly  before  reaching  the  port.  In  this  case 
also  the  master  of  the  vessel  elected  to  sail  direct  for  London  to 
be  dealt  with  there,  in  preference  to  submitting  to  the  prolonged 
observation  required  at  Frioul.    No  other  cases  followed. 

9.  On  board  the  Ernest  Simons^  from  Bombay,  there  was 
reported  at  Marseilles,  on  September  12th,  a  case  of  suspected 
plague. 

In  addition  to  the  above,  the  OrmuZy  from  Sydney,  and  the 
NeritCj  from  Pondicherry,  are  said  to  have  had  suspected  plague 
cases  on  board,  but  which  were  not  bacteriologically  confirmed. 
The  Portugal^  from  Alexandria,  was  r^^rded  as  infected  on  arrival, 
as  she  had  landed  a  case  of  plague  at  Alexandria  before  sailing. 

It  was  stated  that  the  rats  at  one  of  the  Marseilles  docks  had 
become  infected  by  plague.  The  dock  was  at  once  closed  and  a 
rat  hunt  was  organised,  and  much  merchandise  stored  in  the 
wharves  was  disinfected.  No  reports  have  been  published  show- 
ing that  any  human  cases  of  plague  in  Marseilles  followed  the 
shore  rat  epidemic. 
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Havre. — ^At  this  port,  in  1901,  a  ship,  the  s.s.  lle-de  la  Betmiim^ 
waB  foand  infested  by  plagae  stricken  rats.  The  vessel  was 
dealt  with  as  if  human  plagne  had  been  in  question.  The 
diagnosis  of  plagne  in  the  rats  was  bacteriological ly  confirmed.  No 
further  development  of  plague  occurred  at  Havre  in  connection 
with  this  vessel. 


APP.  A,  No.  1& 
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ITAT.Y. 

Naples. — In  September  and  October,  1901,  an  outbreak  of  plague 
appeared  atNaple8,affecting  chiefly  workmen  engaged  in  the  bonded 
warehouses  of  the  port,  and  at  a  mill.  Although  the  recognition  of 
the  disease  did  not  take  place  till  September  23rd,  it  is  admitted 
that  a  number  of  cases  of  unusual  illness  had  been  occurring  in 
the  locality,  cases  which  had  been  classed  under  various  designations 
as  adenitis,  typhoid  fever,  typhlitis,  pneumonia,  and  strangulated 
hernia.  It  appears  that  during  August  there  had  been  observed 
an  unusual  mortality  among  rats  in  and  about  the  custom-house 
quays,  and  later  bacterioscopic  examination  of  rats  recently  dead 
showed  that  they  had  been  suffering  from  plague.  The  merchan- 
dise stored  on  the  quays  consisted  chiefly  of  grain,  skins,  and  bales 
of  cotton,  brought  from  foreign  ports.  The  rats  found  dead  during 
August  were  swept  from  the  quays  into  the  water,  and  when 
plague  was  declared  to  be  attacking  these  animals  a  panic  seized 
the  authorities  lest  the  fish  caught  in  the  Bay  of  Naples  should 
become  infected  by  these  dead  rats  ;  hence  a  decree  was  issued 
suspending  all  fishermen  from  fishing  in  the  bay.  This  decree 
deprived  the  fishermen  of  their  means  of  obtaining  their 
livelihood  and  caused  great  suffering  among  them.  Similar 
measures  were  used  to  stop  the  selling  of  rags,  causing  rag  dealers 
great  loss  and  reducing  them  to  an  appeal  to  the  Government 
for  relief. 

The  actual  number  of  plague  cases  which  occurred  at  Naples  is 
differently  stated  by  different  authorities,  some  giving  26  and  others 
17  as  the  total  number.  It  is  probable  that,  as  stated  above,  a 
number  of  the  earlier  cases  escaped  notice  altogether.  The 
certified  plague  deaths  numbered  eight. 

As  to  the  mode  in  which  the  plague  infection  reached  Naples 
there  was  conflict  of  opinion.  It  was  believed  that  plague 
infected  rat«  had  landed  from  one  or  more  foreign  ships  and  had 
conveyed  the  disease  to  the  rats  infesting  the  warehouses  on  the 
quays  ;  two  illustrations  being  quoted  :  (1)  A  ship  from  Levantine 
ports  having  on  board  some  bales  of  cotton,  originally 
coming,  it  is  said,  from  Bombay,  which  were  landed  at 
Naples.  Bats  it  is  alleged  might  have  been  concealed  in 
the  bales.  (2)  A  ship  from  Calcutta  which  had  called  at  Alexan- 
dria and  brought  a  cargo  of  hides  in  a  putrefying  condition. 
Rats  it  was  suggested  might  have  arrived  at  Naples  by  this  ship, 
though  other  persons  regarded  it  as  probable  that  the  hides 
themselves  brought  the  infection.  M.  Proust,  at  the  Academy 
of  MedicinA  at  Paris,  quite  recently  propounded  the  theory 
that  the  disease  was  brought  to  Naples  by  an  Knglish  vessel 
from    Cardiff,    which    vessel    had    carried    a   cai^go    of    hides 
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AFP.  A,  No.  18.  transhipped  at  the  English  port  from  India.  No  evidence, 
Sammary  of  however,  was  adduced  in  support  of  this  somewhat  extraordinary 
«dDuE3?n     suggestion. 

of  Bubonio 
PUffueinlMl: 

JyJ'-  B™*  GERMANY. 

Hambtirg. — On  December  23rd,  1901,  the  ^' Hamburgische 
Correspondenz  "  stated  that  a  dead  rat,  bacteriologically  proved  to 
have  died  of  plague,  had  been  found  on  board  the  Levant  Liner 
S.S.  Chio^  which  had  recently  arrived  at  Hamburg.  At  the  time 
the  dead  rat  was  found  the  cargo  had  been  largely  unloaded,  and 
some  of  it  had  gone  by  rail  into  the  interior.  The  vessel  was  at 
once  isolated  and  disinfected,  and  the  crew  and  persons  who  had 
been  at  work  upon  her  were  kept  under  observation  by  the  port 
medical  officer.  No  illness  of  a  kind  suggesting  plagae  had 
occurred  on  the  vessel,  and  no  suspicious  sickness  was  subsequently 
discovered  among  the  crew  or  the  dock  labourers.  Inquiries 
made  by  the  police  traced  part  of  the  cargo  consisting  of  182  bales 
of  goatskins  to  Frankfort-on-Main,  where  they  had  been 
delivered  at  a  tannery  in  the  city.  Telegraphic  instructions 
were  sent  from  the  Central  Health  Authority  that  the  skins 
were  to  be  disinfected  by  a  solution  of  cresyl,  but  the  consignee 
objected  on  the  ground  that  this  would  ruin  them,  where- 
upon the  Minister  of  Health  wired  that  formalin  might  be 
einployed  instead  of  cresyl.  But  the  district  medical  officer 
intervened  and  pointed  out  that  formalin  would  coagulate  the 
albumen  on  the  skins  and  spoil  them  for  their  intended  purpose. 
Finally,  the  Minister  telegraphed  that  it  would  suffice  to  place  the 
skins  at  once  in  the  lime  pits  at  the  tannery,  and  this  was  done. 
The  employes  of  the  tannery  and  those  who  had  carted  the  skins 
from  the  railway  to  the  works  were  kept  under  medical  observa- 
tion for  some  time,  but  no  illness  occurred  among  them.  The 
railway  trucks  and  carts  which  had  been  used  in  conveyance  of 
the  skins  were  disinfected. 


RUSSIA. 

Odessa. — During  October,  1901,  information  reached  this  country 
that  plague  had  broken  out  at  Odessa.  It  was  not  till  November 
9th  that  an  official  notification  was  issued,  in  which  it  was 
admitted  that  two  cases  had  occurred,  both  fatal.  The  last  of  the 
deaths  took  place  on  November  8th.  Other  reports  in  the  local 
press  spoke  of  three  plague  deaths,  but  added  that  it  was  found 
impossible  to  obtain  authentic  information  from  the  authorities, 
who  for  fear  of  alarming  the  people  observed  a  rigorous  reticence. 
Indeed,  the  public  unrest  was  so  great  that  there  appeared  to  be 
danger  of  a  stampede  of  the  inhabitants  from  Odessa  to  the 
inland  towns  to  escape  the  dreaded  infection.  This  panic, 
however,  soon  subsided,  and  after  November  8th  no  fresh  cases 
were  reported. 

The  first  of  the  two  cases  was  a  German  resident  employed  as  a 
cook  at  one  of  the  harbour  restaurants.*  His  illness  at  first  was 
not  recognised  as  plague,  but  a  bacterioscopic  examination  proved 
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the  true  nature  of  the  malady.  The  second  case,  also  a  male  cook,  app.  a,Ko.  ul 
was  employed  at  a  sailors'  eating  honse  near  the  docks.  He  had 
been  ill  five  or  six  days  before  his  case  came  under  observation  ; 
he  was  then  removed  to  the  hospital,  but  died  within  two  hours  of 
his  removal.  The  diagnosis  in  this  case  was  also  bacteriologically 
confirmed.  These  two  men  were  friends  and  had  been  in  contact. 
Several  other  cases  of  a  suspicious  nature  were  reported,  but  were 
not  bacteriologically  confirmed. 

As  to  how  plague  reached  Odessa  no  definite  information 
has  been  forthcoming.  Some  persons  traced  the  infection  to  an 
Austrian  steamer  which  had  arrived  some  little  time  before  at 
Odessa  from  Smyrna,  having  on  board  the  body  of  a  man  who  had 
died  a  few  hours  before  the  vessel  came  into  port.  Though  not 
recognised  at  the  time,  it  is  suggested  that  this  man's  death  had 
been  due  to  plague,  but  there  is  no  confirmation  of  this.  Others 
were  of  opinion  that  plague  had  been  brought  from  Batoum,  where 
plague  cases  had  been  noted  about  the  same  time  as  at  Odessa. 
Some  alarm  was  caused  towards  the  middle  of  November  by  the 
finding  of  a  number  of  dead  rats  in  the  sewers  of  the  town. 
Odessa,  as  is  known,  is  a  great  shipping  port  for  grain,  and  the 
warehouses  where  this  is  stored  are  infested  by  rats. 

When  plague  was  first  officially  recognised  the  infected  house 
was  surrounded  by  a  ''cordon"  and  the  inmates  placed  under 
medical  surveillance.  A  temporary  plague  hospital  was  extem- 
{lorised  with  six  large  closed-in  railway  luggage  vans  in  an  isolated 
position  near  the  harbour,  and  a  locomotive  was  attached  so  that 
in  the  event  of  a  plague  patient  dying  in  any  of  the  vans  it  could 
be  uncoupled  and  ran  to  another  isolated  place  and  fired.  Medical 
inspection  of  all  eating  houses,  lodging  houses,  and  public  conveni- 
ences was  at  once  instituted.  A  plague  committee  was  formed 
and  met  daily.  The  provisions  of  a  Russian  law  were  put  in  force, 
whereby  any  person  spreading  false  reports  or  inventing  wild 
stories  regarding  plague  could  be  summarily  fined  5C0  roubles  or 
sent  to  prison  for  three  months.  No  further  cases,  as  has  been 
said,  were  reported  after  November  9th,  li'Ol,  but  in  the  summer 
of  1902  there  was  a  fresh  outbreak  of  the  disease.  It  is  also  of 
interest  to  mention  that  during  the  early  part  of  1902  "  spotted 
typhus  fever  "  was  reported  as  prevalent  in  Odessa. 

Nicolaiev^  a  port  in  the  Black  Sea,  with  a  population  of  about 
70,000,  came  under  suspicion  during  November,  1901,  of  being 
infected  by  plague,  owing  to  occurrence  of  suspected  illness  in  a 
prisoner  who  had  been  brought  from  Odessa  and  who  died  on 
November  7th.  A  special  investigation  of  the  case  was  made, 
including  bacteriological  examination,  with  the  result  that  the 
diagnosis  of  plague  was  not  confirmed,  death  being  ascribed  to 
blood  poisoning  from  a  "  phlegmon  "  on  the  arm. 

BaUmm, — On  October  14th  a  resident  died  with  symptoms 
suspiciously  resembling  plague,  and  a  second  case  quickly 
followed.  A  bacteriological  investigation  with  material  taken 
from  the  second  case  confirmed  the  diagnosis  of  plague.  In 
December  a  third  case  occurred  in  the  person  of  an  old  woman. 
In  January,  1902,  another  case  was  removed  to  hospital  with 
suspected  plague,  where  death  took  place  next  day. 
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Summary  of 
the  Progress 
and  Diffusion 


It  is  believed  that  Batoum  received  its  infection  from  the 
Turkish  port  of  Samsoun  with  which  it  has  trade  connections. 


by  Dr.  Brace 
Low. 


KutaiSy  a  port  in  the  Black  Sea,  with  a  population  of  about 
Pia^ein**i9ni  -.  13,000,  was  reported  to  be  infected  by  plague  daring  the  first  few 

days  of  January,  1902. 

Kamischin  District. — In  the  village  of  Kotowo,  in  the  district 
of  Kamischin,  in  the  Government  of  Saratoff,  situated  near  the 
River  Volga,  about  400  miles  from  its  mouth,  plague  was  reported 
to  have  broken  out  towards  the  end  of  1901.  Twelve  persons  had 
been  attacked  up  to  January  5th,  1902,  and  of  these  nine  had  died. 
The  disease  was  known  locally  as  the  '^  Siberian  plague/ 


19 


TURKEY. 


During  1901  plague  appeared  in  a  considerable  number  of 
localities  within  the  Ottoman  Empire,  including  Constantinople, 
Samsoun,  Smyrna,  Chios,  Beyrout,  Yambo,  Djeddah,  Assyr, 
Bassorah,  and  Bagdad. 

1.  Constantinople  and  environs.— On  January  8th,  1901,  a 
Bosphorus  boatman  died  from  plague,  the  diagnosis  being 
bacterioscopically  confirmed.  This  illness  was  regaunled  at  first 
as  '^influenza/'  then  as  ''typhoid  fever,"  and  lastly,  after  death,  as 
plague.  The  next  case  was  not  observed  till  the  end  of  April,  the 
patient  being  employed  in  a  macaroni  factory ;  three  more  cases  were 
reported  in  June  ;  subsequently  small  groups  of  cases  came  under 
notice,  the  total  cases  during  1901  numbering  28,  of  which  eight 
proved  fatal.  It  is  stated  on  the  authority  of  the  United  States 
Sanitary  Commissioner  at  Constantinople  that  some  cases  of  fever 
with  glandular  enlargement  had  been  medically  attended  in  the 
early  part  of  190 L,  but  that  the  disease  had  not  been  recognised  as 
plague  at  the  time.  The  type  of  the  malady  was  mild,  and  this 
perhaps  enabled  it  to  escape  recognition  at  first.  The  cases  were 
distributed  over  a  somewhat  wide  area,  including  places  north 
and  south  of  the  Golden  Horn,  Galata,  Cassim  Pacha,  Pera, 
Beshiktash,  Scutari,  Sari  Yeri  on  the  Upper  Bosphorus,  15  miles 
from  Constantinople,  as  well  as  on  the  Asiatic  shores  of  the  Sea  of 
Marmora,  20  miles  from  the  city. 

On  October  17th  a  sailor  suffering  from  plague  was  landed  at 
Constantinople,  and  taken  to  the  French  hospital  without  the 
knowledge  of  the  port  authorities,  from  the  Messageries  Maritimes 
s.s.  Equateur,  which  left  Smyrna  on  October  15th  and  Beyrout  on 
October  11th.  This  ship  had  left  Marseilles  on  September  18th, 
touching  at  Naples  on  September  21st  (plague  was  present  in 
Naples  about  that  time),  Constantinople  on  September  26th, 
thence  to  Beyrout  and  Smyrna,  and  thence  back  to  Constantinople. 
It  is  noteworthy  that  in  September,  1899,  the  Equateur  landed  a 
plague  case,  which  was  ultimately  fatal,  at  the  Beyrout  lazaretto. 

2.  Samsoun^  on  the  coast  of  Asia  Minor  in  the  Black  Sea,  has  a 
population  of  about  35,000.  In  September  plague  was  reported 
to  have  appeared  in  this  town,  the  first  person  attacked  being  a 
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grain  dealer.    Altogether  there  were  11  recognised  plagne  cases,  .app.a,No.18. 
only  one  of  which  proved  fatal.    There  is  a  statement  that  dead   snminary  ot 
rats  were  found  about  a  month  before  the  outbreak  in  some  grain   ^^^^J^^^ 
stores  in  or  near  which  some  of  the  persons  worked  who  were  S?BiiboDic^° 
Bnbsequently  attacked  by  plague.    The  bacteriological  examina-  •  5y*^"*BriiS?* ' 
tion  of  some  of  the  rats  showed  that  they  had  died  of  plague.  Low.  * 
How  Samsoun  was  infected  is  not  precisely  known,  but  there 
iwere  strong  suspicions  that  the  disease  was  brought  from  Con- 
stantinople. 

3.  Smyrna, — Some  cases  of  plague  occurred  in  Smyrna  during 
1900.  In  January,  1901,  a  single  case  came  under  notice,  and  in 
February  another  fatal  case  was  reported.  In  May  a  suspected 
case  was  found  on  board  an  Italian  steamer  on  its  arrival  at 
Smyrna  from  Constantinople.  In  September  an  Italian  working 
on  the  Smyrna  Aidin  Railway  was  attacked  by  plague,  the  diag- 
nosis being  bacteriologically  confirmed.  And  in  December  a 
waiter  in  a  restaurant  on  the  Smyrna  quays  was  certified  to 
have  plague,  bacterioscopic  proof  of  the  presence  of  plague  bacilli 
in  material  taken  from  the  patient  having  been  furnished  :  and  in 
January,  1902,  another  waiter  in  a  caf6  on  the  quay  was  similarly 
attacked.  The  occurrence  of  these  sporadic  cases  of  plague  leads 
to  the  conclusion  that  probably  they  were  members  of  a  series, 
the  intervening  links  of  which  had  not  been  discovered,  the  type 
of  the  disease  being  mild. 

The  village  of  Thotnaso^  near  Cordelio,  was  infected  at  the  end 
of  December,  1900,  the  cases  extending  into  January,  1901.  A 
man  sickening  from  plague  travelled  from  Smyrna  to  Thomaso 
jto  his  brother's  house,  where  he  died.  From  this  case  some  12 
others  were  infected,  nine  at  Thomaso  and  three  at  the  adjoin- 
ing hamlet  of  Papa  Scala.  Personal  infectipn  seems  to  have 
played  a  prominent  part  in  this  outbreak,  those  attacked  being 
relatives  who  had  nursed  or  visited  the  earlier  cases. 

Chios. — Two  fatal  cases  of  plague  were  reported  in  July,  1901, 
in  the  island  of  Chios. 

Beyraut, — Although  no  actual  cases  of  plague  were  notified 
during  1901,  there  existed  in  the  minds  of  some  persons  a 
suspicion  that  plague,  which  had  occurred  there  in  1900,  still 
lingered  on  in  a  mild  form  in  Beyruut.  Early  in  January,  1902, 
plague  was  again  reported  to  have  re-appeared  at  this  port. 

ARABIA. 

The  Hedjaz. — Fortunately  plagne  did  not  attack  the  Hedjaz 
itself  during  1901.  Djeddah,  which  had  suffered  from  plague 
in  1896, 1897, 1898, 1899,  and  1900,  escaped  in  1901 ;  and  the  port 
of  Yambo,  which  had  been  attacked  in  1900,  also  was  free  from 
plague  during  1901. 

Assyr. — In  April,  1901,  plague  was  reported  from  the  village 
of  Oassim  Sabil,  in  the  district  of  Den  Sheir,  in  the  Sandjak  of 
Assyr  in  the  Vilayet  of  Yemen,  and  in  some  adjoining  villages. 
According  to  an  ofiBcial  bulletin  73  cases  and  26  deaths  had  been 
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App.A,No.ia  reported  up  to  the  end  of  July.  Assyr  is  regarded  as  one  of  the 
Summary  of  &reas  in  which  plagae  is  endemic,  outbreaks  of  the  disease  haying 
udm^?"  ^®^  recorded  from  time  to  time  since  1815.  In  recent  years 
of  Babonio^"  plague  has  been  reported  as  epidemic  in  Assyr  in  1890,  1893, 
bJ^RfBroS^'  1894,  1895,  189G,  1898,  1899,  1900,  as  well  as  in  1901;  but  the 
Low.  *  accounts  which  reach  Europe  as  to  these  outbreaks  are  meagre. 

The  danger  of  the  spread  of  plague  from  Assyr,  as  has  been 
mentioned  in  previous  reports,  is  increased  by  the  fact  that  many 
caravans  from  Southern  and  Western  Arabia  pass  through  Assyr 
on  their  way  to  and  from  the  Hedjaz,  and  hence  infection  may 
be  carried  to  other  pilgrims  on  the  way  to  Mecca,  or  may  be 
brought  back  with  the  returning  caravans. 

Aden. — On  December  5th,  1901,  a  single  fatal  plague  case  in  a 
lasoar  sailor,  on  board  the  Patiala^  was  reported  at  Aden,  the 
patient  having  been  attacked  on  the  voyage  between  Bombay  and 
that  port.  There  was  no  extension  of  the  disease,  which  it  may  be 
remembered  had  been  epidemic  in  Aden  from  February  to  Jane, 
1900. 

Mesopotamia. 

Bassorah. — (Population  about  10,000).  From  the  end  of  April 
to  the  end  of  May,  1901, 11  plague  cases,  nine  fatal,  were  reported 
at  Bassorah  (or  Basra).  The  insanitary  condition  of  this  town  is 
proverbial.  The  natives  are  said  to  use  the  canal  as  their  washing 
place  for  clothes  ;  they  bathe  in  it ;  they  use  it  as  a  receptacle  for 
house  refuse,  and  as  a  cesspool  wherein  to  dischai^  all  excreta 
and  slop  water  ;  at  the  same  time  they  draw  their  drinking  water 
from  this  source. 

Bagdad. — In  May,  1901,  some  plague  cases  occurred  in  the 
Sadrieh  quarter  of  Bagdad  City.  The  first  case  was  a  Kurdish 
woman,  the  wife  of  a  dealer  in  old  clothes,  and  it  was  surmised 
that  infected  clothes  from  India,  or  perhaps  from  Bassorah, 
had  introduced  the  disease  into  Bagdad.  Definite  information 
as  to  the  occurrence  of  subsequent  cases  was  withheld;  but 
it  is  established  on  medical  evidence  that  some  six  cases  of 
undoubted  plague  did  occur,  although  the  mouhtars,  imams, 
and  other  officials  denied  the  presence  of  the  disease.'  Later 
in  the  year  a  number  of  persons  suffered  from  fever  with 
enlargement  of  the  glands,  some  10  cases  being  referred  to  the 
Jewish  quarter  of  the  town.  The  type  of  the  disease  was  mild, 
and  it  was  therefore  the  more  easily  concealed.  By  some  the 
malady  was  regarded  as  malarial  fever  with  enlarged  glands. 

The  Turkish  authorities  established  two  temporary  hospitals  to 
receive  cases.  Cavalry  patrols  were  sent  out  to  watch  the  country, 
and  to  see  that  travellers  were  detained  in  quarantine  for  five 
days,  their  effects  being  disinfected  and  exposed  to  the  rays  of 
the  sua.  Government  medical  officers  and  army  surgeons  were 
sent  into  the  neighbouring  villages  to  supervise  the  health  and 
sanitary  arrangements  of  the  people.  Plague  reappeared  in 
Bagdad  in  January,  1902,  ten  cases  and  seven  deaths  from  the 
disease  being  reported  during  that  month. 
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Seisian. — ^Aboat  the  middle  of  the  year  1901  a  report  appeared  ^'^jSj^J^ 
in  the  public  press  that  a  caravan  of  pilgrims  from  Sindh  to  o? Bubonic  °° 
Mesched  had  been   attacked  by  plagne,  and  that  out  of    169  ?5lK*wlS2^' 
persons  comprised  in  caravan  78  had  perished  from  the  disease,  i^w/'   "^^ 
In  support  of  the  allegation  that  the  epidemic  malady  in  question 
was  bubonic  plague  it  was  mentioned  that  those  who  had  been 
attacked  suffered  from  suppurating  swellings  in  various  regions 
of    the   body.     To    prevent    the    spread    of  the    epidemic  the 
Persian  authorities  forbade  the  remainder  of    the  caravan    to 
continue  their  pilgrimage  and  forced  them  to  return  to   India. 
All  the  clothing  and  effects  of   those  who  were  attacked  were 
burned.    No  further  news  of  plague  in  Perciia  during  1901  has 
come  to  hand. 


EGYPT, 

The  total  number  of  plague  cases  throughout  Egypt  during 
1901  numbered  206,  and  of  these  104  or  50-7  per  cent,  proved 
fatal.  These  cases  were  distributed  over  nine  different 
localities. 

1.  Alexandria  (estimated  population,  319,776),  it  may  be 
remembered,  was  invaded  by  plague  in  1899,  when  93  cases  (45 
fatal)  were  reported  ;  in  1900  plague  reappeared,  but  only  35  cases 
(20  fatal)  were  notified.  In  1901  plague  once  more  appeared,  and 
for  the  third  year  in  succession,  52  cases  (26  fatal)  being  recorded. 
While  the  persistent  recurrence  of  plague  in  Alexandria  year  after 
year  gives  rise  to  suspicion  that  the  disease  has  again  established 
itself  in  Egypt  and  may  at  any  time  assume  grave  epidemic  pro- 
portions, still,  the  comparative  smallness  of  the  number  of  reported 
cases  affords  grounds  for  anticipating  that,  in  some  respects  at  least, 
the  active  measures  employed  by  the  Egyptian  sanitary  adminis- 
tration to  combat  the  spread  of  the  disease  have  checked  its 
extension  and  will  keep  it  at  bay. 

The  first  recognised  plague  case  in  1901  in  Alexandria  came 
under  observation  on  April  7th,  when  a  native  was  found  dead  in 
the  Oabbari  quarter,  a  western  suburb  of  Alexandria.  There  was 
a  bubo  in  the  dead  man's  groin  and  bacterioscopic  examination 
proved  that  death  had  been  due  to  plague.  He  had  worked 
occasionally  in  the  market  gardens  situated  near  the  quarantine 
station.  These  gardens  are  manured  with  ordure  coming  from 
the  populous  parts  of  Alexandria.  It  is  a  custom  with  those  who 
work  in  these  gardens  to  collect  rags  and  other  articles  found 
among  the  ordure.  In  the  absence  of  any  other  source  of  infection, 
it  has  been  suggested  that  plague  infected  rags,  might  have 
been  handled  by  this  man  and  conveyed  plague  to  him. 

The  next  cases,  three  in  number,  occurred  in  May,  two  of  them 
being  discovered  after  death.  In  June,  three  cases;  in  July, 
seven ;  in  August,  eight ;  in  September,  19 ;  in  October,  seven  ; 
and  in  November,  four  cases  were  reported. 
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Aft>p.A,No.i8.       On  November  19th  the  last  case  of  the  year  terminated.    But 

in  February,  1902,  the  disease  again  manifested  itself,  some  27 
cases  (14  fatal)  being  notified  up  to  June  30th. 


Sammary  of 
the  Prottiew 
and  Diffiulon 
of  Bnbonic 
Plague  in  1901 
by  Dr  Bruoe 
Low. 


The   subjoined  table  shows  the  number  of  cases  and  deaths 
month  by  month  during  1901 : — 
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2.  Port  Said  (estimated  population,  42,000),  which  had  been 
invaded  by  plague  during  1900,  89  cases  and  35  deaths  having  been 
reported,  suffered  again  in  1901,  when  26  cases  (16  fatal)  came 
under  observation.  These  cases  were  scattered  over  a  period  ot 
about  four  months,  June  to  September  inclusive.  During  August 
a  considerable  number  of  dead  rats  were  found  in  the  native 
quarters  of  the  town.  Some  of  these  rats  are  stated  to  have  had 
glandular  swellings. 

3.  Zagazig  (estimated  population  about  40,000),  a  town  in  the 
Eastern  Sharkieh  Province  of  Lower  Egypt,  about  60  miles  by 
rail  north  of  Cairo,  and  the  centre  of  a  flourishing  agricultursd 
district,  was  invaded  by  plague  at  the  beginning  of  June,  1901. 
About  the  middle  of  May  it  is  stated  that  an  excessive  mortality 
among  rats  was  observed.   The  first  two  plague  cases  were  women, 
one  a  Greek  and  the  other  a  Jewess.    It  is  believed  that  the  infection 
in  all  probability  was  introduced  from  Alexandria  or  from  Port 
Said.    The  current  opinion  was  that  the  disease  was  conveyed  by 
means  of  infected  grocery  stores,  the  persons  earliest  attacked  being 
associated  with  grocers  or  their  assistants.     It  is  suggested  locally 
that  rice  and  flour  from  the  bonded  warehouses  in  Alexandria 
(where  dead  rats  had  previously  been  found)  were  the  infective 
articles.    Some  persons  laid  blame  upon  imported  quantities  of 
soap  packed  in  loose  netting  from  Beyrout,  where,  also,  cases  of 
plague  had  previously  occurred.    From  June  1st  to  the  end  of 
August,  77  plague  cases  (32  of  which  proved  &tal)  came  under 
notice  in  Zagazig. 

4.  Mansourah  (estimated  population,  37,000).— This  town  is 
situated  in  the  Nile  Delta  about  60  miles  north  of  Zagazig,  On 
June  6th  a  single  fatal  case  of  plague  occurred  in  the  person  of  a 
man  who  had  travelled  from  Zagazig.    No  other  cases  followed. 

5.  Mmifih  (estimated  population  about  20,000)  is  a  town  on  the 
west  bank  of  the  Nile,  in  Upper  Egypt,  300  miles  from  Alexandria 
and  150  miles  south  of  Cairo.  Early  in  June  plague  appeared ; 
but  the  outbreak  was  limit^l  to  five  cases  only,  one  of  which 
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proved  fatal,  all  of  them  being  reported  during  the  same  month  app.a.No.ir. 

(June).  Suminary  of 

the  Progrww 

6.  Mit'Oamhr  (estimated  population,  14,000),  a  town  situated  andDitfiwion 
on  the  east  bank  of  the  Damietta  branch  of  the  Nile,  was  invaded  piatrue^in ^I90i ; 
by  plague  in  August,  1901.    The  first  observed  case  was  that  of  a  lS^?'*®'"^* 
young  Greek  who  had  been  employed  at  a  Greek  bakery  where 

rice  and  flour  from  Alexandria  were  being  used.  The  local  theory 
was  that  the  infection  ha^l  reached  Mit-Gamhr  from  Alexandria 
by  means  of  this  merchandise.  The  total  number  of  cases 
observed  amounted  to  20  (11  fatal),  and  these  were  distributed 
over  the  four  months,  Aagust  to  November  inclusive.  During 
this  small  outbreak  at  Mit-Gamhr  dead  rats  were  found  in 
infected  houses,  and  bacterioscopic  examination  showed  that  they 
had  died  from  plagae. 

7.  Benha^  a  town  of  about  10,000  inhabitants,  situated  about 
40  miles  north  of  Cairo  and  in  the  Province  of  Galioubieh,  was 
invaded  by  plague  in  September,  1901.  This  town  is  connected 
by  a  light  railway  with  Mit-Gamhr,  whence  the  infection  in  all 
probability  came.  There  were  reported  altogether  only  five  cases 
with  three  deaths.  During  the  disinfection  of  the  house  in  which 
the  first  of  the  recognised  cases  occurred  several  dead  rats  were 
found,  and  on  examination  some  of  them  appeared  to  have 
died  from  plague. 

8.  Ziftah^  a  town  of  about  14,000  population,  situated  on  the 
west  bank  of  the  Damietta  branch  of  the  Nile,  exactly  opposite 
Mit-Gamhr,  became  infected  by  plague  in  October,  1901.  Probably 
the  infection  came  from  Mit-Gamhr,  there  being  constant  com- 
munication between  the  two  towns.  Altogether  10  cases,  eight 
fatal,  were  recognised  from  October  to  December  inclusive.  In 
the  early  part  of  1902  a  few  more  cases  occurred  in  Ziftah  and  in 
some  neighbouring  villages. 

9.  Tantahj  the  capital  of  the  Province  of  Sharkieh,  is  one  of 
the  largest  and  most  crowded  towns  of  the  Delta.  It  has  a  popu- 
lation estimated  at  over  60,000.  Plague  appeared  here  in 
December,  1901,  and  during  that  month  10  cases  with  seven 
deaths  were  reported.  This  proved  the  beginning  of  an  epidemic 
which  continued  during  the  earlier  part  of  1902,  nearly  100  cases 
being  notified  up  to  the  end  of  April.  In  Tantah  attempts  were 
made  to  conceal  cases,  and  a  considerable  proportion  of  the  reported 
instances  only  came  under  notice  on  being  discovered  dead  at 
their  homes. 

In  an  official  report  on  plague  in  Egypt  during  1901,  Pinching 
Bey,  Director-General  of  the  Egyptian  Sanitary  Department,  states 
that  "  In  all  the  towns  infected  there  have  been  invariably  an 
intimate  connection  between  the  disease  among  rats  and  human 
beings,  but  our  experience  has  not  altered  the  opinion  expressed 
in  my  report  of  1900  that  rats*  spread  infection  and  cause  isolated 
cases  of  plague  among  the  human  race  ;  but  the  true  epidemic 

^  During  1901  the  namber  of  rats  destroyed  by  the  offioiaLs  of  the  Egfyptian 
Sanitary  Department  amounted  to  over  12,0UU, 

1J870  H  3 
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Sumnmry  of 
the  Progress 
and  Difnislon 
of  Bubonic 
Plaanie  in  1901 ; 
by  Dr.  Bruce 
Low. 


AFP.  A,  No. la.  ship  had  come  from  MarseilleB,  Beyrout,  and  Port  Said.  No 
among  human  beings  is  caused  by  human  beings,  and  the  highly 
dangerous  cases  among  them  are  the  pneumonic  cases/' 

In  reviewing  the  incidence  of  plague  in  Egypt  during  the  three 
years  1899-1900  and  1901,  it  is  evident  that  the  disease  has 
established  itself  somewhat  firmly  in  the  country,  and  in  the 
future  is  not  unlikely  to  afford  more  evidence  of  its  presence. 

In  addition  to  the  cases  of  plague  occurring  in  Egypyb  on  shore, 
there  were  reported  some  cases  of  plague  and  suspected  plague  on 
board  ships  arriving  from  various  countries  at  the  ports  of 
Alexandria,  Port  Said,  and  Suez. 

On  January  10th,  1901,  the  Messageries  Maritimes  s.s.  Senegal 
arrived  at  Alexandria  having  on  board  a  steward's  assistant 
suffering  from  fever  and  buboes ;  he  had  been  taken  ill  while  the 
vessel  was  at  Beyrout  on  January  6th.  The  patient  would  have 
been  landed  at  Beyrout,  but  the  authorities  there  refused  to  take 
him  at  the  lazaretto.  The  vessel  was  disinfected  after  the  patient 
had  been  landed  at  Alexandria,  and  no  further  spread  occurred  at 
the  time.  It  is,  however,  interesting  to  note  that  an  outbreak  of 
plague  took  place  on  boai'd  this  same  ship  in  mid-September,  1901, 
two  days  after  she  left  Marseilles  with  a  party  of  174  scientific 
tourists  for  a  trip  to  the  East.  The  rats  on  board  were  found 
infected  by  plague  on  this  last  occasion,  and  it  is  stated  that  rats 
were  found  on  board  believed  to  be  infected  by  plague  at  the 
time  of  the  occurrence  of  the  single  human  case  in  January  at 
Alexandria. 

No  further  ship-borne  cases  were  reported  till  September  26th, 
when  the  Austrian  Lloyd  s.s.  Maria  Theresa  arrived  at  Alexandria 
from  Port  Said,  Smyrna,  and  Constantinople.  On  medical  inspec- 
tion three  persons  were  found  suffering  from  fever  and  buboes. 
Bacterioscopic  examination  definitely  proved  that  two  of  the  cases 
were  plague.     All  three  recovered. 

On  October  22nd  the  P.  and  0.  s.s.  Arabia  arrived  at  Port  Said 
from  Marseilles  having  a  suspected  plague  case  on  board.  The 
case  was  landed  but  was  definitely  proved  not  to  be  of  the  natnre 
of  plague. 

On  November  2nd,  1900,  the  English  s.s.  Olengyle^  from 
Shanghai,  Amoy,  Hong  Kong,  and  Singapore,  arrived  at  Suez, 
where  a  Chinese  member  of  the  crew  was  found  to  be  suffering 
from  a  suppurating  bubo,  and  an  English  mercantile  marine 
officer  was  also  ill  with  fever  and  a  bubo.  The  diagnosis  of  plague 
was  not  confirmed,  but  the  ship  was  disinfected,  and  no  further 
cause  of  a  suspicions  nature  followed. 

On  November  5th  the  Austrian  s.s.  Jupiter  arrived  at 
Alexandria  from  Levantine  ports,  having  on  board  a  .steward's 
assistant  suffering  from  fever  and  a  bubo.  A  bacterioscopic 
examination  of  material  taken  from  the  patient's  bubo  was  made, 
but  with  negative  results  as  regards  plague. 

The  Messageries  Maritimes  s.s.  Portugal  arrived  at  Alexandria 
on  December  4th,  having  on  board  a  case  considered  as  plague,  a 
diagnosis  which  was  later  on  bacteriologically  confirmed.      The 
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totension  of  the  iDfection  took  place.    A  suspected  case  of  plagae   app.  A,No.i& 
the  diagnosis  of  which  was  not  confirmed  occurred  on  this  ship  gommwy  of 
on  its  previous  voyage  to  the  Levant,  in  the  month  of  October.        the  Prognn 

^^      ^_  _  ODd  Diffusion 

On  November  28th  the  s.s.  MmHenfels  arrived  at  Suez  from  Si|52**^"^iaAi 
Calcutta,  and  on  the  crew  being  medically  inspected  a  lascar  was  STK^btuob 
found  Buffering  from  a  bubo  which  had  been  first  noticed  on  ^^ 
November  5th.    There  was  no  apparent  cause  for  the  bubo.    The 
patient  was  landed  at  the  Moses  Wells  lazaretto,  and  the  ship  was 
disinfected  and  passed  through  the  canal  "  in  quarantine." 

AFRICA. 

Capb  Colony. 

The  Cape  Peninsula. — Early  in  1901  Dr.  Gregory,  the 
Acting  Medical  Officer  of  Health  for  Cape  Colony,  found  that 
rats  at  the  Cape  Town  docks  were  dying  from  a  fatal  form 
of  epidemic  disease,  which  later  on  was  proved  to  be  plague ; 
and  during  the  first  week  of  February  several  coloured  labourers 
who  had  been  working  at  the  docks  were  certified  to 
be  sufl^ering  from  bubonic  plague.  It  is  stat-ed,  however,  that 
cases  of  a  similar  sort  had  been  occurring  in  Cape  Town  since 
November,  1900.  It  has  to  be  remembered  that  an  outbreak  of 
plague  was  reported  in  November,  1900,  near  King  William's 
Town,  in  the  Colony,  and  that  early  in  the  year,  1900,  plague  had 
been  brought  to  Cape  Town  from  Rosario  in  a  forage  ship,  in 
connection  with  which  six  cases  occurred.  No  sick  persons  had 
been  landed  at  Cape  Town  docks,  the  ship  having  been  sent  to  the 
quarantine  station,  a  considerable  distance  away,  along  the  coast, 
and  involving  a  journey  of  several  hours  by  steamer.  Whether 
there  had  been  a  succession  of  unrecognised  human  cases 
between  the  imported  cases  and  those  of  later  date  is 
not  known.  Some  persons  believe  that  the  local  rats 
had  been  long  infected,  and  that  the  disease  had  been 
maintained  in  Cape  Town  by  them  till  it  acquired  sufficient 
virulence  to  be  recognised  in  man.  Be  that  as  it  may,  the  disease 
spread  in  the  Cape  Peninsula  after  its  recognition  in  February, 
1901.  The  outbreak  reached  its  height  in  March  and  April,  and 
gradually  subsided  in  May  and  June ;  after  that  period  only 
sporadic  cases  were  reported.  The  last  plague  case  reported  in 
the  Cape  Peninsula  was  on  October  21st,  and  from  that  date  to 
January  2nd,  1902,  no  fresh  cases  came  under  notice,  though 
plague  infected  rats  were  found  from  time  to  time.  Up  to 
January  2nd,  1902,  745  cases  and  362  deaths  from  plagae  were 
recorded  in  the  Cape  Peninsula  (which  includes  Cape  Town  and 
several  adjacent  municipalities),  a  case  mortality  of  48*5  per  cent. 
Of  the  745  attacks  192  were  Europeans,  408  were  "  coloured,"  and 
145  were  natives.  The  case  mortality  among  **  coloured  "  persons 
was  57*1,  among  natives  42*8,  while  among  Europeans  it  was  34*9. 
Among  the  European  fatal  cases  was  that  of  one  of  the  medical 
officers  at  the  Cape  Town  Plague  Hospital.  His  infection  was 
receiver  I  from  a  wound  while  making  a  post-mortem  examina- 
tion. Two  white  nurse  employed  at  the  plague  hospital  (one  of 
them  acting  as  mati'on)  contracted  the  disease  and  died  from 
the  pneumonic  form  of  the  malady. 
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App.  a.  No.  18.       Port  Elizabeth. — About  the  middle  of  April,  1901,  plague  wafl 

Summan-  of      reported  to  have  invaded  Port  Elizabeth,  a  native  being  discovered 

the  ProffTOMs      ill  of  the  diseaso  on  April  16th.    Four  days  before  the  first  human 

o?Bubonic°°    case  was  recognised  dead  rats  had  been  found  in  proximity  to 

b'^Bi^B*^^^'  stores  of  grain  collected  for  military  purposes.     The  man  first 

Low/*   ™^*    attacked  by  plague  worked  in  the  locality  where  the  grain  was 

accumulated,  though  he  lived  in  a  native  location,  outside  the 

town,  about  two  miles  off.    From  this  it  was  surmised  that  the 

first  human  case  had  derived  his  infection  from  the  plague  stricken 

rats,  though  on  the  other  hand  some  persons  contended  that  it  was 

equally  possible  that  the  rats  got  their  infection  from  some  human 

case.    In  any  event  it  is  probable  that  the  plague  infection  at  Port 

Elizabeth  was  imported  in  one  way  or  another  from  Cape  Town, 

or  perhaps  from  South  America  by  forage  ships.    The  disease  did 

not  spread  quickly,  and  for  some  time  only  scattered  cases  were 

reported.    Dp  to  the  end  of  1901  there  were  certified  104  plague 

attacks,  of  which  50  proved  fatal,  a  case  mortality  of  48*1.    Of 

the  104  persons  attacked  19  were  Europeans,  including  two  medical 

men  employed   in  plague  duty,  both  of  whom  contracted  the 

disease  while  engaged,  one  after  the  other,  in  pathological  work 

at  the  lazaretto  and  in  the  town ;  29  were  "  coloured,*'  and  56 

were  natives.    The  case  mortality  among  the  "coloured"  was  55*2, 

among  the  natives  50,  and  among  the  Europeans  31*6. 

Mossel  Bay. — In  December  plague  was  reported  at  Mossel  Bay, 
which  lies  on  the  coast  about  midway  between  Cape  Town  and 
Port  Elizabeth.  Up  to  the  end  of  the  year  nine  cases  were  notified, 
and  of  these  three  proved  fatal,  a  case  mortality  of  33*3  per  cent. 
Of  the  nine  attacks  three  were  Europeans,  none  of  wliom  died, 
while  six  were  "  coloured,"  of  whom  three  died,  a  case  mortality 
of  50  per  cent.  It  is  said  that  about  the  middle  of  October  dead 
rats  infected  by  plague  had  been  discovered  at  the  Bonding  Ware- 
house at  Mossel  Bay. 

In  addition  to  the  outbreaks  of  plague  in  the  Cape  Peninsula, 
Port  Elizabeth,  and  Mossel  Bay  just  mentioned,  there  occurred  13 
other  cases,  five  fatal,  in  a  number  of  different  localities  through- 
out Cape  Colony,  viz. :-— Hermon,  one  case  ;  Imvani,  one  case  ; 
Mafeking,  two  cases  ;  Somerset  West,  four  cases  ;  Somerset  West 
Strand,  one  case  ;  Stellenbosch,  one  case  ;  Uitenhage,  one  case ; 
and  Ladismith,**  two  cases. 

The  total  notified  plague  cases  in  South  Africa  in  1901  amounted 
to  871,  of  which  420  proved  fatal,  a  case  mortality  of  48'2. 

It  may  be  added  that  at  East  LfOndon  plague  infected  rats  were 
found  in  April,  1901,  but  no  human  cases  were  reported  during 
the  year. 

Mozambique. 

Ma^fude. — Plague  broke  out  at  Magude,  which  lies  some  40 
miles  north  of  Delagoa,  in  1899  and  subsided  in  January,  1900, 
No  further  cases  of  the  disease  came  under  observation  till 
November,  1901.  No  detailed  reports  of  this  outbreak  have  been 
published,  and  the  evidence  from  different  sources  is  somewhat 

*  Not  Ladysmitht  which  is  in  Natal,  aud  with  whioh  place  Ladismith  n 
often  confounded. 
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conflicting,    fint  it  \vas  officially  announced  on  January  Itth,   app.a,  No.18. 
1902,  that  Mozambique  was  now  free  from  plague. 

Beira. — In  December,  1901,  the  s.8.  Clan  RosSj  with  a  cargo  of 
railway  material  from  a  Cape  port,  arrived  at  Beii*a.  A  case  of 
plague  had  occurred  on  board  during  the  voyage,  and  the  ship 
was  in  consequence  "  placed  in  quarantine  "  by  the  Portuguese 
authorities.    No  extension  of  the  disease  took  place. 


Smnmary  of 
theProffresi 
and  Diffbaion 
of  Bubonic 
Pla§nie  in  1901 ; 
by  Dr.  Bruce 
Low. 


Reunion* 

Plague  occurred  at  St.  Pierre,  in  Reunion,  during  the  latter 
months  of  1900,  and  cases  continued  to  appear  during  the  earlier 
part  of  1901.  From  November,  1900,  to  March,  1901,  69  cases 
with  48  deaths  were  reported,  the  last  case  being  notified  on  March 
26th.  The  course  of  the  epidemic  is  shown  in  tabular  form 
below  : — 


1900. 

1901. 

— 

1 

1 

3 

^ 

• 

Total 

S 

Q 

1 

1 

1 

Plaffue  attacks 

2 

29 

28 

8 

2 

09 

Plaga«  deaths 

2 

17 

21 

6 

2 

48 

MAURITIUS. 

It  will  be  remembered  that  plague  has  been  prevalent  in 
Mauritius  since  early  in  ]899,  During  the  two  years  1899  and 
1900  some  2,252  cases  and  1,649  deaths  were  recorded.  In 
January,  1901,  the  disease  was  still  epidemic,  but  in  the  spring 
months  and  early  summer,  though  plague  did  not  entirely  dis- 
appear, the  number  of  cases  reported  became  comparatively 
trifling.  About  September  the  usual  seasonal  recrudescence  of 
plague  in  Mauritius  took  place,  and  at  the  end  of  the  year  the 
epidemic  was  still  in  progress.  The  subjoined  table  shows  the 
number  of  plague  attacks  and  deaths  which  came  under  observa- 
tion month  by  month  in  Mauritius  during  1901.  This  table  has 
been  compiled  from  the  weekly  telegraphed  summaries  sent  by 
the  Governor  to  the  Colonial  Office  : — 


1901. 

> 

u 

h 

ti 

Total 

1 

t 

1 

< 

1 

a 

9 
< 

1 

1 

1 

1 

in 
1901. 

Kogne  attacks  .. 

121 

68 

13 

3 

4 

5 

4 

7 

77 

324 

296 

llh 

].0f0 

Plagne  deathn  .. 

86 

50 

11 

3 

2 

4 

4!    4 

1 

67 

203 

182 

l(K 

711 

i 
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Atf.  A.NO.  18.      The  case  mortality  was  65*2  per  cent.,  the  corresponding  rated 
—         for  1899  and  1900  having  been  respectively  73-1  and  72-1. 

The  majority  of  the  plagne  attacks  occurred  in  Port  Lonis,  the 
principal  town  and  port  in  the  island. 

The  following  is  a  summary  of  plague  attacks  and  deaths 
officially  reported  in  Mauritius  during  the  three  years  1899, 1900| 
and  1901  :— 
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• 

Tear. 

Casee. 

Deaths. 

Case 
mortaUty 
percent. 

lOi*0               *     •                    •••                     ..• 

XvUU         ...            ...            ■•. 

XafUX             •••                .■•                 ..• 

Total  for  three  years 

1,456 
1,090 

1,075 
674 
711 

731 
72-1 
65-2 

8,842 

2,360 

70-6 

In  each  of  the  three  years  there  has  been  a  recrudescence  of  the 
disease  in  the  autumn  months,  reaching  its  height  in.  October  and 
November,  with  a  period  of  comparative  freedom  in  the  spring 
and  early  summer.  It  is  stated  that  on  the  average  March  is  the 
wettest  month  of  the  year  in  Mauritius,  and  September  the  driest. 
The  hottest  season  in  Mauritius  is  between  December  and  April, 
the  remainder  of  the  year  being  comparatively  cool. 
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Plague  and  Suspected  Plague  in  England  and  Wales  app.  a,  no.  19 

during  1901 ;  by  Dr.  R.  BRUCE  Low.  SSpSStSS^ 

EnfflaDd  and 
Wales  during 

(A)  Shipborne  Plague  and  Suspected  Plague.  Bruce  Low.' 

During  1901,  thirty-three  ships  were  reported  to  the  Board  as 
under  suspicion  of  being  infected  by  plague  on  arrival  in  English 
or  Welsh  ports,  but  as  regards  two  of  them  only,  the  Friary  at 
Hull  and  the  Simla  at  Southampton,  was  actual  plague  found  on 
board.  The  details  of  these  two  vessels  are  given  further  on.  In 
another  instance,  the  Highland  Prince^  from  South  American  ports, 
"was  reported  on  arrival  in  the  Tyne  to  have  had  eight  cases  of  what 
appears  to  have  been  true  plague,  five  of  them  fatal,  while  on  her 
voyage  out  from  Antwerp  and  London  to  the  River  Plate  and  back. 
Bnt  no  cases  had  occurred  on  board  for  some  weeks  prior  to  the 
vessel  reaching  the  Tyne,  and  no  evidence  of  existing  infection  in 
man  or  rats  on  board  was  discovered  after  careful  examination 
"while  she  lay  in  port.  In  three  other  instances  a  vessel 
reported  that  she  had  landed  cases  believed  to  be  plague  at  port« 
on  the  homeward  voyage,  viz.  :  (1)  the  Socotra  from  Yokohama 
landed  a  case  at  Foochow  some  seven  weeks  before  her  arrival 
in  the  Thames.  (2)  The  Peninsular  landed  at  Marseilles  on  her 
voyage  home  from  Bombay  two  cases  which  were  stated  upon 
bacteriological  evidence  obtained  at  Marseilles  to  have  been  true 
plague.  (3)  The  Ooorkha  buried  at  sea  between  Naples  and 
Marseilles  a  man  whose  clinical  history  made  it  almost  beyond 
doubt  that  he  had  died  from  plague,  though  no  bacterioscopic 
evidence  was  obtainable  in  confirmation  of  the  diagnosis.  In 
addition  two  other  vessels,  the  City  of  Bombay  and  the  Clan 
Robertson^  landed  respectively  two  cases  and  one  case  of  suspected 
plague  at  Moses  Wells  on  the  homeward  voyage  from  Calcutta ; 
but  in  these  bacteriological  investigation  failed  to  support  the 
diagnosis,  the  cases,  therefore,  presumably  were  not  plague.  In 
the  case  of  three  other  vessels  rats  on  board  were  reported  to  be 
infected  ;  but  as  regards  only  one  of  the  three,  the  Rembrandty  at 
Bristol,  was  the  rat  disease  proved  to  be  plague.  Fortunately 
no  spread  of  the  disease  to  shore  rats  took  place  in  connection 
with  the  Rembrandty  nor  was  any  evidence  of  transfer  of  plague 
from  rat  to  man  found  after  due  investigation. 

In  the  appended  table  are  given  certain  particulars  as  to  the 
33  ships  which  formed  the  subject  of  special  investigation  in 
regard  of  alleged  importation  of  plague  infection. 

It  is  remarkable,  considering  the  many  opportunities  which  are 
afforded  for  the  importation  of  plague  into  the  ports  of  England 
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App.A.No.l9.  and  Wales  through  vesselB  arriving  day  by  day  from  foreign 
infected  ports,  that  comparatively  bo  few  instances  of  actual 
plagne  have  been  met  with.  Full  details  as  to  the  ships  Friary 
and  SinUay  as  well  as  of  the  Highland  Pritxce^  referred  to 
above,  were  given  in  the  special  plague  volume*  issued  in 
October,  1902.  But  brief  abstracts  of  the  chief  facts  in  each 
instance  are  inserted  here. 

The  S.S.  Friary^  with  a  cargo  of  cotton  seed,  arrived  at  Hull  on 
January  10th,  1901,  from  Alexandria.  The  vessel  had  touched  at 
Algiers  on  the  homeward  voyage.  About  12  hours  before  she 
reached  Hull  a  sailor  died  from  an  attack  of  illness  regarded  at 
the  time  as  influenza.  No  other  sickness  was  known  to  exist  on 
board,  but  on  January  12th  two  sailors  became  ill  and  were  seen 
by  a  private  medical  practitioner  as  well  as  by  the  port  medical 
officer  of  health.  A  diagnosis  of  '^  influenza  with  lung  compli- 
cation *^  was  made.  On  January  15th  two  other  members  of  the 
crew  were  attacked  by  similar  illness,  and  subsequently  two  more 
cases  occurred  among  the  sailors.  All  of  these  six  patients  died,  and 
bacterioscopic  investigation  showed  the  death  in  each  instance  to 
have  been  plague.  On  January  20th  the  medical  man  who  had 
been  attending  these  cases  was  seized  with  similar  symptoms,  as 
.was  also  a  watchman  who  had  been  put  on  board  the  Friary 
on  January  12th  and  who  had  visited  the  forecastle  and  taken  a 
share  in  waiting  upon  two  of  the  men  who  were  ill  at  that  time. 
This  watchman  was  removed,  as  was  also  the  doctor,  to  the  isola- 
tion hospital,  where  the  former  died.  Of  the  nine  cases  mentioned 
above,  eight  died,  the  only  victim  of  the  disease  who  recovered 
being  the  medical  man. 

All  due  precautions  meanwhile  had  been  taken  by  Dr.  Mason, 
the  Port  Medical  Officer  of  Health,  as  to  isolation  and  disinfection. 
The  ship  was  moved  to  the  mooring  station  where  she  was 
fumigated  by  means  of  sulphur  dioxide.  The  crew's  quarters 
were  sprayed  with  sublimate  solution,  scraped  and  then  lime- 
washed.  The  cabins,  &c.,  were  repainted.  As  soon  as  it  became 
known  that  the  malady  on  the  Friary  was  pneumonic  plague 
the  corpses  of  those  who  had  died  from  it  were  cremated.  There 
had  been  no  undue  mortality  among  the  ratB  on  board  this  vessel, 
though  it  is  admitted  that  some  dead  rats  were  found*  after  she 
sailed  from  Alexandria.  Before  leaving  that  port  a  strange  cat 
came  on  board,  and  this  animal  later  on  became  ill  and  was 
thrown  overboard.  A  dog  on  board  also  was  ailing  and  was  killed 
at  Hull ;  material  from  it  was  examined  bacterioscopically,  but 
with  negative  results  as  to  plague.  The  plague  infection  was  in 
all  probability  received  at  Ale}candria,.altho)ig);L  such  infection  did 
not  apparently  manifest  itself  in.  man  till  the  ship  was  near  its 
destination.  The  evidence  as  to  rat  infection  is  very,  meagre,,  and 
suspicion  points  rather  to  cat  infection,  though  here  again  the 


*  Beports  and  Papers  on  Bnbonio  PlasrnOj  being  an  aooonnt  of  the  Progreee 
and  diffusion  of  rlague  throughout  tiie  world,  1898  to  1901,  and  of  the 
Measures  employed  in  different  oonntrles  for  Repretision  of  the  Disease;  by 
Dr.  Bruoe  Low,  with  an  Introduction  by  the  Medioal  Officer  of  the  Tiorial 
Government  Board. 
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eyidence  is  incoinx)lete.    Notwithstanding  that  the  ship  came  into  ^^p«  ^o-  w. 

dock,  and  notwithstanding  that  at  first  very  few  precautions  were  Piasrue  and 

taken,  the   illness  being  then  regarded  as  inflnenza,  it  is  note-  ^^^q 

worthy  that  no  extension  of  the  disease  from  the  ship  to  the  shore  |p^^^^  ^ 

took  place,  so  far  as  is  known,  either  to  rats  or  to  man.    The  only  imThyDr!^ 

exception  to  this  was  the  medical  man  who  visited  the  ship  to  ^^^^°^  ^^^' 
attend  to  the  sick  men,  and  who  was  the  only  person  among  those 
attacked  to  escape  with  his  life. 

The  S.S.  Simlaj  a  hospital  ship  conveying  invalids  from  South 
Africa  to  England,  arrived  at  Southampton  on  March  13th,  1901. 
She  had  touched  at  Plymouth,  where  a  case  of  enteric  fever  had 
been  landed.  No  suspicious  cases  of  illness  were  reported  by  the 
master  or  sargeon  of  the  vessel,  although  it  afterwards  transpired 
that  two  days  after  leaving  Cape  Town  a  lascar  consulted  the  ship's 
surgeon  in  reference  to  a  swelling  in  the  groin.  Though  at  first 
the  suspicion  of  plague  was  aroused  the  idea  was  dismissed,  and 
no  mention  was  made  of  the  case  when  the  usual  questions  were 
put  at  Plymouth  and  Southampton.  The  lascar  on  landing  at 
Southampton  sought  advice  at  the  South  Hants  Hospital  as  to  the 
swelling  in  his  groin.  Previous  to  this,  Dr.  Harris,  at  that  time 
Medical  Officer  of  Health,  had  asked  the  hospital  authorities  to 
inform  him  if  any  cases  of  glandular  swelling  presented  them- 
selves for  treatment.  The  lascar*s  case  was  therefore  brought  to 
Dr.  Harris*  notice,  and  when  the  swelling  was  incised  to  evacuate 
the  abscess,  material  was  taken  and  sent  to  the  Board  for  examina- 
tion. Dr.  Klein  was  able  to  say  distinctly  that  the  man's  illness 
was  due  to  plague.  He  was  accordingly  isolated  at  once,  and  all 
other  precautions  taken.  The  man  made  a  good  recovery.  He 
was  a  baker's  '*  mate,"  and  as  he  is  said  to  have  been  in  the  habit 
of  cat<;hing  rats  on  board  the  Simkij  it  is  inferred  that  he  had 
handled  an  infected  rat.  Some  dead  rats,  it  is  stated,  were  found 
on  the  Simla  a  few  days  after  leaving  Cape  Town,  but  there  was 
no  general  mortality  among  the  ship  rats.  The  facts  of  the  Simla 
case  were  carefully  investigated  by  Dr.  Reece  on  behalf  of  the 
Board.  No  further  cases  of  illness  of  a  sort  suspicious  of  plague 
occurred  at  Southampton,  nor  among  any  persons  who  had 
travelled  on  board  the  Simla. 

The  S.S.  Highland  Prince^  from  Rosario,  with  a  cargo  of  wheat, 
arrived  in  the  Tyne  on  January  11th,  1901.  Information  regarding 
this  vessel  had  be^n  telegraphed  from  South  America  to  the  effect 
that  an  outbreak  of  illness  resembling  plague  had  occurred  on 
board  during  the  voyage  out  from  Antwerp  and  London.  It 
appears  that  she  left  Antwerp  on  August  30th,  1900,  and  called  at 
London  to  complete  cargo.  She  left  the  Thames  on  September 
8th.  On  October  8th,  on  arrival  at  Bahia,  she  reported  that  she 
had  sickness  on  board,  and  on  reaching  Montevideo* on  October 
12th  she  reported  that  five  deaths  had  occurred  during  the  voyage, 
including  the  captain,  the  mate,  and  the  cook.  The  last  named 
was  the  first  to  be  attacked,  and  his  illness  dated  from  September 
28th,  three  weeks  after  leaving  London.  The  main  features  of 
the  illness  were  fever  and  glandular  swellings.  It  is  stated  that 
dead  and  dying  rats  had  been  observed  on  the  ship  daring  the 
voyage,  and  tluit  many  of  these  had  been  thrown  overboard.    The 


xn 


Plague  and 
siMpeotod 

Sloflruein 
Invland  and 
WiUM  daring 
1901  ;  by  Dr. 
Bruce  Low. 


APT.  -VNo.  19.  ship  was  (liainfected  at  Montevideo,  clothing  and  effects  were  passed 
through  a  steam  disinfector,  and  other  precautions  were  taken. 
But  notwithstanding  this,  on  reaching  Rosario,  two  further  cases 
were  reported.  The  ship  was  again  disinfected,  a  cargo  of  grain 
was  taken  on  board,  and  she  sailed,  on  December  4th,  for  the 
Tyne,  touching  at  Las  Palmas  on  January  1st,  1901.  As  stated 
above,  she  arrived  in  the  Tyne  on  January  11th,  56  days  having 
elapsed  since  the  occurrence  of  the  last  case.  Every  care  was 
taken  in  the  Tyne  to  prevent  rats  leaving  the  ship,  and  after  the 
unloading  of  cargo  was  completed  she  was  again  thoroughly  disin- 
fected. Several  rats  were  caught  and  examined,  but  the  bacterio* 
logical  investigations  conducted  by  Dr.  Klein  failed  to  find  any 
proof  that  the  animals  were  infected  by  plague. 

The  S.S.  Scotia  arrived  at  the  mouth  of  the  Thames  on 
August  5th,  1901,  from  Yokohama,  having  called  at  Kobe, 
Shanghai,  Foochow,  Hong  Kong,  Singapore,  Penang,  Colombo, 
Suez,  Port  Said,  and  Marseilles.  She  left  Yokohama  on  May  27th, 
and  on  June  10th  a  coal-trimmer  became  ill  with  fever  and  bubo. 
He  was  put  ashore  at  Foochow  for  observation  at  the  hospital, 
and  the  vessel  and  all  the  effects  of  the  crew  were  disinfected  by 
the  Foochow  authorities. 

On  arrival  off  Gravesend  all  the  crew  were  inspected,  but  nothing 
of  a  suspicious  nature  was  discovered  by  the  port  medical  officer. 
The  vessel  and  her  crew,  however,  were  kept  under  observation 
during  the  time  she  was  in  the  port  of  London,  but  no  illness  of  a 
suspicious  sort  was  observed. 

The  S.S.  Peninsular, — This  ship,  according  to  telegraphic 
accounts  published  in  the  papers,  was  reported  to  have  landed  two 
plague  cases  at  Frioul,  the  Marseilles  quarantine  station,  on 
November  18th,  1901,  and  to  have  then  sailed  direct  for  the  port 
of  London. 

The  vessel,  which  belongs  to  the  P.  &  0.  Company,  left 
Bombay  with  eight  officers,  164  crew  (only  50  of  whom  were 
Europeans),  and  68  passengers,  on  November  2nd,  calling  at  Aden, 
Suez,  Port  Said,  and  Marseilles,  reaching  the  latter  port  on 
November  17th.  The  day  before  her  arrival  an  Arab  coal-trimmer 
(from  Muscat)  came  to  the  ship*s  surgeon  suffering  from  a  bubo 
in  his  groin,  with  infiltration  of  the  surrounding  tissues.  Next 
day  he  was  seen  by  the  port  medical  officer  of  Marseilles,  who 
took  some  material  from  the  swelling  for  bacteriological  examina- 
tion. The  following  day  the  patient  was  ordered  to  land  ;  he  was, 
ho  wever,  well  enough  to  walk  to  the  boat  which  conveyed  him  to 
hospital.  On  November  16th  another  sailor,  a  lascar,  consulted 
the  ship's  surgeon  regarding  enlarged  inguinal  glands,  associated 
with  eczema  of  the  scrotum.  This  man  was  also  ordered 
ashore  by  the  Marseilles  port  medical  officer,  on  the  ground, 
as  in  the  former  case,  that  there  was  suspicion  of  plague.  To 
this  opinion  the  master  of  the  ship  and  the  surgeon  dissented, 
and  instead  of  proceeding  to  the  quarantine  station  to  undergo 
10  days'  observation,  the  ship  sailed  for  London.  These  facts 
were  telegraphed   to  the    P.  &  O,  Company  in    I^ondon,    who 
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made    inquiries   by  wire  through  their  agent   in   Marseilles  as  app«  a,  Ko,  lo. 
to  the  result  of  the  Vacterioscopic  investigation  of  the  material  Pia«iu>^d 
from  the    first  case    mentioned    above.     On  November  23rd  a  ^JSS*^ 
telegram  was  received  in  London  to  the  following  eflEeet : — ^^  Result  ^^^^^^°^ 
of    bacteriological    examination  shows    plague  without  doubt/*  looMbyDr. 
Both  patients   made    a  speedy  recovery.     The  quarters  which  BruoeLow. 
the  two  men  had  occupied  were  disinfected,  and  all  articles  regarded 
as  infected  were  burnt.     The  Peninsular  touched  at  Plymouth 
on  November  24th,  when  all  on  board  were  inspected  and  found 
well  by  the  port  medical  ofiBcer,  who  communicated  at  once  with 
the  medical  officer  of  the  port  of  London,  whither  the  vessel 
proceeded.    On  arrival  oflE  Gravesend  on  November  25th  all  were 
again  inspected,  disinfection  of  clothing  and  effects  was  performed, 
the  names  and  addresses  of  the  passengers  and  crew  were  taken, 
and  the  ship  went  up  the  river  to  the  docks,  where  the  usual  precau- 
tions to  prevent  the  landing  of  rats  were  taken,  and  on  discharge 
of  the  cai'go  arrangements  were  made  to  fumigate  the  vessel  for 
the  destruction  of  rats. 

The  S.S.  Ooorkha. — This  vessel  left  Calcutta  on  November  19th, 
1901,  and  touching  at  Madras,  Colombo,  Aden,  Suez,  Marseilles, 
and  Plymouth,  arrived  at  the  mouth  of  the  Thames  on 
December  29th ;  she  had  on  board  a  crew  of  292,  12 
passengers,  and  a  mixed  cargo.  At  Aden  the  crew  of  the 
Dilwaray  numbering  89,  who  had  travelled  from  Bombay  in  the 
Patiala^  were  transhipped  on  board  the  Ooo7*kha,  It  came  to  the 
knowledge  of  the  Egyptian  Quarantine  Board  that  an  alleged 
death  from  plague  had  occurred  on  board  the  Patiala  between 
Bombay  and  Aden.  Consequently  the  men  transferred  to  the 
Ooorkha  were  regarded  as  *^  contacts,"  and  a  strict  examination  of 
all  on  board  the  latter  ship  was  made  on  its  arrival  at  Suez,  not- 
i¥ithstanding  that  the  ship's  surgeon  declared  all  well.  No  case 
of  suspicious  illness  was  discovered  on  the  Ooorkha^  which  passed 
through  the  Suez  Canal  "  in  quarantine.*'  While  on  the  voyage 
to  Naples  from  Port  Said  one  of  the  Asiatic  seamen  transferred 
from  the  Patiala  was  reported  to  be  ill  with  suspicious  sickness, 
attended  with  pneumonia,  on  December  12th.  In  consequence, 
when  the  vessel  arrived  at  Naples  the  authorities  refused  her 
pratique,  and  she  steamed  on  to  Marseilles.  Just  before  reaching 
the  latter  port  the  patient  died,  his  illness  having  lasted  four  days  ; 
his  body  was  committed  to  the  deep.  The  port  authorities  at 
Marseilles  sent  the  Ooorkha  to  Frioul,  where  she  re-coaled 
''in  quarantine,"  sailing  for  London  on  December  20th;  she 
touched  at  Plymouth  on  December  28th,  when  the  port 
medical  officer  found  all  well  on  board.  The  usual  precautions 
were  observed  and  she  continued  her  voyage,  arriving  at  the 
mouth  of  the  Thames,  on  December  29th,  where  the  ship 
and  all  on  board  were  again  inspected  and  found  well.  As 
a  precautionary  measure  all  the  clothing  and  effects  of  the 
Asiatics  were  landed  at  Denton  and  passed  through  the  steam 
disinfector.  The  men's  quarters  were  washed  down  with  a 
solution  of  corrosive  sublimate  (1  in  1,000).  The  part  of  the 
ship  where  the  sick  man  had  been  was  thoroughly  disinfected, 
as  also  were  the  bilges  and  closets.  Arrangements  were  made 
for  a  daily  medical  inspection  of  %\i&  crew  while  iq  dock,  and 
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for  killing  rats  on  board.     No  cases  of  suspicions  illness  were 
reported  in  connexion  with  the  Ohorkha  after  this. 

The  S.S.  City  of  Bombay  arrived  off  Gravesend  on  Decem- 
ber 19th,  1901,  from  Calcutta,  with  a  crew  of  185  and  five 
passengers,  as  well  as  a  mixed  cargo.  She  carried  a  surgeon.  On 
arrival  at  the  month  of  the  Thames  the  port  medical  officer  of 
health  boarded  the  vessel  and  was  informed  by  the  ship^s  surgeon 
that  BO  far  as  he  was  aware  all  on  board  were  well.  No  deaths 
had  occurred  on  the  vessel  during  the  voyage.  The  health  of  all 
on  board  had  been  excellent  with  the  single  exception  of  a  native 
coal-trimmer  who,  just  prior  to  arrival  at  Suez,  developed  symptoms 
of  pneumonia.  The  authorities  of  the  Egyptian  Quarantine  Board 
at  Suez  on  microscopical  examination  of  the  sputum  regarded  the 
case  as  suspicious  of  plague,  and  the  patient  along  with  a  native 
pantryman  who  had  a  swelling  in  his  groin,  but  of  which  ho  had 
made  no  complaint,  were  landed  at  the  sanitary  station  at  Moses 
Wells,  where  the  ship,  including  the  forecastle  and  hospital  cabins, 
was  disinfected.  The  effects  of  the  crew  were  taken  ashore 
and  passed  through  a  disinfector.  The  ship  then  proceeded 
ihrough  the  canal  in  quarantine.  A  later  report  from  Suez  stated, 
however,  that  the  result  of  a  careful  bacteriological  investiga- 
tion of  material  from  the  two  cases  landed  from  the  City  of 
Bombay  was  negative  as  to  plague.  Notwithstanding  this,  the 
usual  precautionary  measures  were  taken  at  the  port  of  London, 
especially  with  regard  to  the  prevention  of  rats  leaving  the 
ship  and  for  the  destruction  of  these  rodents  when  the  cargo  was 
unloaded. 

The  S.S.  Clan  Robertson  arrived  off  Gravesend  on  December 
22nd,  1901,  from  Calcutta,  with  a  crew  of  199  and  a  general  cargo. 
She  did  not  carry  a  surgeon.  On  the  usual  inspection  by  Uie 
port  medical  officer  of  health,  all  on  board  were  found  well, 
but  the  master  reported  that  at  Suez  a  lascar  was  found  to  be 
suffering  from  an  inguinal  bubo  and  fever,  for  which  no  obvious 
cause  could  be  discovered.  The  Egyptian  Quarantine  Board's 
officers  considering  the  case  suspicious  of  plague,  sent  the  ship  to 
Moses  Wells  sanitary  station  to  undergo  disinfection  aiter 
disembarking  the  sick  man.  When  this  was  completed  the  ship 
passed  through  the  canal  '^  in  quarantine."  Later  reports  from 
Suez  show  that  the  result  of  the  bacterioscopic  examination  of 
material  taken  from  the  lascar's  bubo  proved  that  the  man  had 
not  been  suffering  from  plague. 

With  reference  to  plague  infected  rats.  The  S.S.  Rembrandt^ 
regarding  which  mention  was  made  on  page  308,  arrived  at 
Bristol  from  Smyrna  on  January  20th,  1901,  and  began  to  unload 
her  cargo  of  grain  at  the  quay.  No  illness  had  occurred  among 
the  crew  during  the  voyage  of  18  days.  The  Medical  Officer  of 
Health,  Dr.  Davies,  was  informed  on  January  22nd  that  during 
the  unloading  some  dead  rats  had  been  found  among  the  grain. 
Bacteriological  examination  made  locally  pointed  to  the  fact  that 
the  rats  were  plague-infected.  Consequently  dead  rats  from  the 
Rembrandt  were  forwarded  to  the  Board  for  investigation  by 
Dr,  Klein,  who  reported  that  without  doubt  the  animals  had 
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died  from  plague.    It  may  be   remarked  that  by  direction   of  app.vKo.19. 
Dr.   Davies  special   precautions  had  for  some   months  previous  Pia^aeand 


to  this  been  taken  to  prevent  the  landing  of  rats  from  ships.  XJS^in 
While  the  investigations  were  being  carried  on,  the  ship  was  Knffiai^and 
removed  from  the  quay,  but  as  soon  as  the  diagnosis  of  plague  i99irW*Dr.* 
was  confirmed  she  was  taken  to  the  mooring  station.  No  cases  BrHceLow. 
of  illness  occurred  among  the  crew  or  among  the  77  dock 
labourers  who  were  employed  in  the  process  of  unloading. 
Though  undoubtedly  the  ship  rats  on  board  the  Rembrandt  were 
infected  by  plague,  no  transference  of  infection  from  rat  to  man 
supervened,  and  no  evidence  was  adduced  to  show  that  the  shore 
rats  had  received  the  infection.  Bristol  so  far  as  is  known 
remained  free  from  plague. 

In  continuation  of  the  Board's  efforts  of  past  years  to  prevent 
the  importation  of  plague  from  abroad  by  ships  arriving  in  this 
country,  a  number  of  seaports  were  revisited  by  Medical  Inspectors 
with  a  view  to  ascertaining  the  preparedness  of  the  local  port 
sanitary  authorities  in  this  respect,  and  to  confer  with  the  officials 
as  to  precautionary  measures.  The  following  Medical  Inspectors, 
during  1901,  performed  this  duty,  viz.,  Drs.  Bulstrode,  Reece, 
Johnstone,  and  Manby,  and  the  ports  visited  were  Blyth,  Tyne, 
Sunderland,  Tees,  Weymouth,  Plymouth,  Fowey,  Falmouth  and 
Truro,  Bridgwater,  Bristol,  Gloucester,  Newport  (Mon.),  Cardiff, 
Swansea,  and  Liverpool.  Considerable  improvement  has  of  recent 
years  taken  place  in  the  administration  of  our  ports.  Some, 
however,  still  lag  behind,  and  in  so  far  as  the  administration  of 
those  ports  by  their  local  port  sanitary  authorities  falls  short  of 
what  it  ought  to  be,  so  far  is  the  danger  of  importation  of  exotic 
disease  into  this  country  increased.  It  can  be  stated  with  certainty 
that  the  majority  of  the  port  sanitary  authorities  of  England  and 
Wales  are  now  taking  an  active  and  intelligent  interest  in  the 
responsible  duties  which  devolve  upon  them,  and  the  majority  of 
them  are  provided  with  equipment  and  administration  to  cope 
with  any  imported  cases  of  plague,  cholera,  or  yellow  fever. 

(B.)  Plague  and  Suspected  Plague  on  Shore. 

During  1901  thirteen  instances  were  reported  to  the  Board  of 
illness  exciting  suspicion  of  plague,  and  in  regard  of  which  the 
aid  of  the  central  authority's  bacteriological  expert  was  sought  to 
confirm  or  disprove  the  diagnosis.  In  only  two  of  these  instances 
was  the  illness  in  question  found  to  be  true  plague,  viz.,  at  Cardiff 
in  February  and  at  Liverpool  in  October.  Details  of  these  out- 
breaks are  given  belo^v-  At  Cardiff  the  outbreak  was  limited  to  a 
single  confirmed  case  and  another  which  was  doubtful.  But 
some  alarm  arose  when  it  was  found  that  the  dock  rats  at  Cardiff 
had  contracted  the  disease.  Fortunately,  beyond  the  single  case 
just  mentioned  and  the  other  doubtful  one,  plague  at  Cardiff 
remained  limited  to  rats.  At  Liverpool  the  outbreak  comprised  11 
cases  which  were  believed  to  have  been  instances  of  true  plague  ; 
eight  of  them  proved  fatal.  In  only  two  cases  was  definite 
bacteriological  proof  forthcoming  as  to  their  true  naiure.  It  is 
remarkable  that  at  Liverpool  no  evidence  whatever  was  obtained 
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that  the  local  rats  had  been  infected  by  plague  before,  daring,  or 
after  the  disease  had  appeared  in  man.  A  consideration  of  these 
two  outbreaks,  and  of  the  behaviour  of  the  Glasgow  outbreaks 
of  1900  and  1901,  supplemented  by  other  evidence  collected 
broad,  as  well  as  by  our  own  experience  of  plague  infection  on 
board  ship,  leads  to  inference  that  the  amount  of  danger  of 
transfer  of  plague  infection  from  rat  to  man  is  by  no  means  so 
great  as  has  been  assumed  by  some  authorities  ;  and  that  after  all 
it  may  be  that  man  is  more  likely  to  give  the  rat  plague  than  the 
rat  to  give  the  disease  to  man. 

Although  particulars  of  the  Cardiff  outbreak  appeared  in  the 
"plague  volume"  issued  in  October,  1902,  to  which  reference 
has.  already  been  made,  a  statement  of  the  facts  may  here  be 
repeated  for  the  convenience  of  readers  who  may  not  have  seen 
the  more  detailed  account 


(a.)  Instances  in  which  the  Diagnosis  of  Plague  was  Baoierio- 

scopically  Confirmed. 

Cardiff. — On  January  31st,  1901,  the  Board  was  Informed  by 
telegraph  by  Dr.  Walford,  Medical  Officer  of  Health,  that  a  case 
suspected  to  be  plague  had  occurred  at  Cardiff,  and  that  material 
from  the  patient  was  being  forwarded  for  bacterioscopic  examina- 
nation.  Meanwhile  investigation  was  made  locally  by  Dr.  Savage, 
bacteriologist  to  the  Glamorgan  County  Council,  with  the  result 
that  the  diagnosis  of  plague  was  confirmed,  and  later  on  this  was 
corroborated  by  Dr.  Klein  on  behalf  of  the  Board.  Dr.  Reece  was 
at  once  despatehed  to  Cardiff,  and  the  following  facts  were 
ascertained  : — A  man  employed  at  a  flour  mill  close  to  the  docks 
complained  of  illness  on  January  27th  ;  his  symptoms  having 
excited  suspicion.  Dr.  Walford  was  asked  to  see  the  case  in  con- 
sultation. The  patient  died  on  the  31st,  and  was  buried  next  day, 
February  1st,  with  due  precautions.  On  investigation  it  appeared 
that  about  a  fortnight  before  he  fell  ill  rats  had  been  observed 
dying  in  somewhat  unusual  numbers  at  the  mill  where  he  worked, 
and  that  he  had  carried  some  of  these  dead  animals  to  the  mill 
furnace  to  destroy  them.  It  was  considered  that  he  had  thus 
probably  through  some  abrasion  on  his  hands  become  inoculated 
by  the  plague-stricken  rats.  On  February  1st  another  man  came 
under  suspicion  who  worked  also  at  a  mill,  but  not  the  same 
as  the  first  mentioned.  This  second  patient  had  been  engaged  in 
removing  floors  while  searching  for  dead'  rats,  and  he  also  had 
handled  their  bodies  in  conveying  them  to  the  mill  furnace.  He 
had  a  sore  on  one  of  his  fingers  and  a  swelling  in  the  axilla ;  his 
illness  only  lasted  a  few  days.  The  diagnosis,  however,  in  this 
case  was  not  bacterioscopically  confirmed,  and  it  is  very  doubtful 
if  it  can  be  reckoned  as  a  case  of  plague. 

Examination  of  some  dead  rats  sent  from  Cardiff  to  Dr.  Klein 
showed  that  these  animals  had  died  from  true  plague.  Dr.  Savage 
having  also,  before  this,  arrived  at  a  similar  conclusion  from 
bacterioscopic  investigation.  A  campaign  against  rats  was  at  once 
begun,  and  some  thousands  were  killed  within  a  sjiort   time. 
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Careful  medical  investigation  failed,  however,  to  discover  any   app.  a.  No.  19, 
further  cases  of  human  plague,  and  the  outbreak  was  therefore  piague  and 
limited,  as  has  already  been  said,  to  one  fatal  case  and  to  another  piSJ^Mn 
mild  attack    of    illness    which,    however,    could  be   medically  finiriandand 
accounted  for  apart  altogether  from  plague.  Swr^rDrlf 

Bruce  I^ow. 

For  full  details  of  this  appearance  of  plague  at  Cardiff  in  January, 
1901,  the  reader  is  referred  to  the  special  plague  volume  issued 
in  October,  1902. 

LiverpooL — During  the  two  previous  years  a  careful  watch  had 
been  kept  by  the  officers  of  the  Port  Sanitary  Authority  upon 
shipping  which  arrived  in  Liverpool  from  plague-infected  ports. 
Certain  cases,  in  which  suspicion  arose,  had  during  that  period 
been  removed  from  various  vessels  to  the  port  isolation  hospital 
for  observation.  But,  so  far  as  is  known,  no  case  of  true  plague 
had  occurred  within  Liverpool  up  to  September,  1901.  On  Sep- 
tember 29th,  1901,  C.  M.,  a  lad  aged  19  was  admitted  to  the 
Liverpool  Workhouse  hospital  suffering  from  fever  and  buboes, 
with  a  history  of  recent  injury  in  the  football  field.  On 
October  2nd  the  surgeon  to  the  hospital  excised  the  swollen 
glands,  but  the  patient  died  about  24  hours  later,  his  death  being 
certified  as  due  to  "septicaemia.^^  A  post-mortem  examination 
had  been  made,  but  "  no  gross  changes  in  any  of  the  internal 
organs "  were  discovered.  After  the  operation  on  October  2nd, 
though  at  the  time  no  suspicion  of  plague  was  entertained,  the 
excised  glands  were  banded  for  bacterioscopic  examination  to 
Dr.  Griffiths,  a  scholar  of  University  College,  Liverpool.  On 
October  18th  this  gentleman  informed  the  workhouse  surgeon 
that  he  believed  the  case  had  been  one  of  plague.  On  the  sug- 
gestion of  Dr.  Hope,  the  Medical  Officer  of  Health  for  the  city 
and  port,  who  had  been  informed  of  the  facts,  the  bacteriological 
results  were  submitted  to  Professor  Boyce  and  Dr.  Balfour 
Stewart,  bacteriologists  of  experience,  but  these  experts  were  not 
then  able  to  confirm  Dr.  Griffiths'  diagnosis,  consequently  Dr. 
Hope  communicated  with  the  Board,  who  asked  that  specimens 
of  the  cultures  relating  to  the  case  should  be  sent  for  examina- 
tion by  Dr.  Klein.  But  before  this  investigation  was  definitely  com- 
pleted a  message  was  telegraphed  to  the  Board  on  October  26th  by 
Dr.  Hope  that  two  additional  cases  had  occurred  which  left  little 
doubt  as  to  their  real  nature.  On  receipt  of  this  intelligence 
Dr.  Bulstrode  was  instructed  to  proceed  the  same  day  to  Liverpool 
to  confer  with  Dr.  Hope  as  to  the  outbreak. 

Prom  inquiries  made  by  Dr.  Hope  it  transpired  that  several 
suspicious  deaths  had  occurred  in  Liverpool  about  the  end  of 
September  and  beginning  of  October,  but  as  to  which  no  con- 
nexion could  be  traced  with  the  case  of  C.  M.  above  mentioned. 
Subsequent  careful  investigation,  however,  revealed  the  fact  that 
four  families  living  in  the  same  locality,  and  having  somewhat 
intimate  relations  with  one  another,  had  been  invaded  by  illness 
of  a  kind  that  suggested  plague.  The  facts  as  to  these  are  briefly 
as  follows  : — 

I.  The  K.  family. — Mrs.  K.  died  on  September  26th,  and  her 
death  was  certified  as  "  Influenza  six  days,  cardiac 
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failure."  On  October  3rd  Mrs.  K.'s  younger  daughter 
died,  and  the  cause  of  death  was  certified  as  "  In6tienza 
seven  days,  congestion  of  the  lungs."  Mrs.  K.'s  elder 
daughter  was  taken  ill,  not  long  after  her  mother  and 
her  sister's  death,  with  fever  and  swelling  in  the 
axilla ;  ultimately  an  abscess  formed  in  the  armpit, 
and  this  was  still  suppurating  when  the  case  came  to 
Dr.  Hope's  notice  towards  the  end  of  October. 

II.  T1^  L.  family, —On  October  18th  Mrs.  L.  died  somewhat 
suddenly,  her  death  being  certiBed  from  "Cerebral 
apoplexy."  She  had  done  the  washing  for  the  K. 
family  up  to  her  attack,  and  had  laid  out  Mrs.  K.'fl 
dead  body. 

III.  The  J.  family, — Mrs.  J.  and  two  junior  members  of  this 
family  were  attacked  by  illness  and  were  removed  to 
the  isolation  hospital  on  October  26th.  This  family 
was  on  friendly  terms  with  the  K.'s,  and  the  young 
people  of  the  two  families  habitually  associated 
together.  One  of  these  two  children  died  in  hospital 
from  "  asthenia  "  some  time  after  the  acute  symptoms 
had  subsided.  The  illness  was  at  first  thought  to  be 
enteric  fever. 

IV.  The  W,  family. — ^Three  junior  members  of  this  family 
were  attacked  during  October  by  fatal  illness,  thought 
at  first  to  be  "typhus  fever,"  and  for  which  two  of 
them  were  conveyed  to  the  isolation  hospital.  One 
boy  died  at  home  on  the  23rd  of  October — ^he  was 
too  ill  to  be  removed  with  his  brothers ;  another  died 
at  the  hospital  on  October  25th,  and  the  third  on  the 
26th.  The  K.'s  house  was  close  to  the  back  of  W.'s 
house,  and  there  was  communication  between  the 
families. 

Material  was  taken  post-mortem  from  two  of  these  cases  and 
submitted  to  Dr.  Klein  for  examination.  He  reported  on  October 
29th  that  plague  had  been  the  cause  of  death.  As  soon  as  this  report 
was  received  its  contents  were  notified  to  the  Foreign  Office,  so 
that  information  could  be  conveyed  at  once  to  the  Signatories  to 
the  Venice  Convention. 

As  has  been  stated,  these  four  families  resided  in  the  same 
locality  and  near  to  each  other.  The  lad  C.  M.,  who  died  at  the 
workhouse  hospital  on  October  3rd,  lived  in  another  part  of  the 
city,  and,  as  has  been  said,  there  was  no  apparent  connexion 
between  his  case  and  those  included  in  the  four  above-named 
families. 

Although  bacteriological  ])roof  of  plague  was  obtained  in  only 
two  of  the  cases,  yet,  looking  to  the  nature  of  the  symptoms*  of 
the  other  cases  and  their  intimate  relations  with  one  another. 


"*  Inflnenia,  typhus  feTer,  oerehral  apoplexy,  cardiac  failure,  and  oong^don  of 
the  Inngs  have  all  been  *' headings"  under  which  plague  cises  have  been 
pl<|S9ed  oL<e\vhere  io  the  earlier  stages  of  epidemics  in  one  or  another  conntrr. 
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there    can    be    little    doubt    that    the    above-naiaed    had    been  APP.A,Naltf/ 

suffering  from  an  illness  common  to  them  all,  and  this  was  piaffaeand 

plagne.    If   the  suspected  case  of  C.  M.  be  also  included,  we  5g55?i^ 


have  between  the  end  of  September  and  the  end  of  October  a  England  and 
total  of  11  cases,  of  which  no  less  than  eight  proved  fatal,  a  case  isoirby  br.' 

Low. 


ling 

mortality  of  72'7  per  cent.  ^      "  »"»^® 

Diligent  search  was  made  in  the  locality  where  these  cases 
occurred,  but  no  others  of  a  suspicious  kind  were  brought  to 
light.  The  last  of  the  patients  removed  to  the  isolation  hospital 
was  certified  to  have  recovered  on  November  8th,  and  on  the 
18th  of  November  the  port  and  city  of  Liverpool  were  officially 
declared  to  be  free  from  plague  under  the  terms  of  the  Venice 
Convention  of  1897. 

It  is  interesting  to  note  that  no  evidence  was  forthcoming  as  to 
infection  locally  of  rats  by  plague,  though  careful  search  was 
made  not  only  in  the  invaded  houses  but  throughout  the  city. 
Many  rats  were  examined  at  the  Thompson -Yates  Laboratory 
with  the  view  to  discover  if  the  bacillus  pestis  was  present  in  them, 
but  in  no  case  was  a  positive  result  obtained. 

In  addition  to  the  removal  of  the  sick  to  the  isolation  hospital, 
and  the  segregation  of  contacts,  to  whom  compensation  was  paid 
for  loss  of  effects  and  absence  from  work,  the  invaded  houses  were 
thoroughly  disinfected,  the  paper  stripped  from  the  walls,  and  the 
bedding  and  clothing  of  the  patients  burnt.  The  whole  of  the 
ashpits  in  the  streets  where  the  invaded  dwellings  are  situated  were 
cleansed  and  disinfected  ;  the  drains  and  sewers  were  thoroughly 
flushed  with  powerful  disinfectant  solutions.  The  day  and  Sunday 
schools  in  the  infected  area  were  temporarily  closed  for  about 
three  weeks.  Destruction  of  rats  throughout  the  city  was  carried 
on.  Previous  to  the  outbreak  of  plague  steps  had  been  taken  in 
Liverpool  to  destroy  the  rats  infesting  the  sewers,  and  under  the 
instructions  of  Dr.  Hope  an  experienced  sanitary  inspector  was 
directed  to  visit  the  wharves  and  warehouses  where  rats  were 
likely  to  exist,  to  advise  the  owners  and  occupiers  as  to  the 
best  methods  of  exterminating  these  rodents.  The  market 
superintendent  too  had  been  urged  to  use  frequent  and 
stringent  means  for  killing  rats  which  were  known  to  infest 
the  markets. 

Prior  to  the  appearance  of  plague  in  Liverpool  systematic 
steps  had  been  taken  for  about  two  years  to  prevent  the 
landing  of  rats  from  vessels  which  had  come  from  infected 
ports.  Among  other  measures,  mooring  ropes  and  cables  were 
required  to  be  furnished  with  discs  or  guards  to  prevent  the 
landing  of  rats. 

When  it  became  known  that  plague  had  invaded  Liverpool  some 
foreign  nations  began  to  impose  severe  quarantine  restrictions  upon 
arrivals  from  that  port,  causing  much  inconvenience  as  well  as 
pecuniary  loss.  Dr.  Hope  had  at  once  placed  himself  in  commu- 
nication with  the  consular  representatives  of  the  foreign  powers  at 
Liverpool  and  explained  to  them  the  facts  of  the  outbreak  and  the^ 
measures  which  had  been  taken  to  suppress  it ;  and  later,  with;  a 
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view  to  disarm  the  fears  of  those  nations  who  were  most 
apprehensive,  he  submitted  to  the  consuls  details  of  the  pre- 
cautions which  were  being  taken  in  respect  of  vessels  leaving 
Liverpool  for  foreign  ports.  These  precautions  included  a  medical 
examination  of  the  crew  and  passengers  before  departure,  and 
inspection  of  the  clothing  and  bedding  and  personal  effecta  of 
those  on  board ;  where  necessary  these  articles  were  disinfected. 
An  undertaking  was  given  that  no  susceptible  goods*  (as  defined 
by  the  Venice  Convention)  would  be  shipped. 

A  certificate,  signed  by  the  port  medical  officer  of  health,  to  the 
effect  that  these  precautions  had  been  taken  before  departure  was 
given  to  the  master,  and  when  required  the  ship's  holds  and 
quarters  were  disinfected  by  fumigation  by  the  port  authorities' 
officials,  and  a  special  certificate  given  to  that  effect.  All  of  the 
above  measures  involved  no  cost  to  the  owners  of  the  vessels,  but 
were  carried  out  at  the  expense  of  the  port  sanitary  authority. 
As  a  result,  vessels  thus  dealt  with  were  saved  much  useless 
detention  and  many  burdensome  restrictions  on  arrival  in  foreign 
ports.  The  certificates  were  printed  in  seven  languages,!  and 
were  found  especially  useful  in  respect  of  ports  in  the  United 
States  and  South  America. 

To  carry  out  these  plague  prevention  measures  six  additional 
medical  men  were  appointed  to  assist  the  three  permanent 
port  medical  officers,  while  25  other  assistants  were  temporarily 
added  to  the  sanitary  staff. 

With  regard  to  the  way  in  which  Liverpool  received  its  plague 
infection  opinions  are  divided.  Two  sources  are  suggested.  The 
first  of  these  refers  the  importation  of  the  infection  to  Glasgow, 
where  Mrs.  K.'s  two  daughters  paid  a  visit  to  friends  during  the 
month  of  August.  It  will  be  remembered  that  Mrs.  K.,  so  far  as 
can  be  discovered,  was  the  earliest  victim  of  the  outbreak.  In 
this  connexion  it  is  worth  noting  that  the  two  daughter  who 
visited  Glasgow,  whence  the  infection  is  supposed  to  have  been 
derived,  suffered  from  the  malady  after  their  mother,  who  had 
not  been  to  Glasgow.  If  the  infection  had  been  contracted  at 
Glasgow  it  was  to  be  expected  that  the  daughtere  would  have 
suffered  first.  On  the  other  hand,  it  cannot  be  denied  that  plague 
existed  in  Glasgow  at  the  time  the  two  girls  were  visiting  there  ; 
for  some  five  recognised  cases  had  then  been  reported  ;  but  no  con- 
nexion between  an^*  of  these  five  cases  and  the  house  where  the 
K.'s  were  visiting  has  been  traced. 

The  second  opinion  refers  the  introduction  of  the  plague 
infection  to  a  policeman  who  lodged  with  the  K.  family,  but  who 
himself  was  not  known  to  have  had  any  suspicious  symptoms. 
Part  of  this  man's  duty  was  connected  with  a  mortuary  at  the 


*  Thdse  include  (1)  body  linen  and  clothes  that  have  been  worn,  or  bedding 
that  has  been  used  ;  (2)  bags  ;  (3)  used  sacks,  carpets,  and  embroidery  that  has 
been  used  ;  (4)  raw  hides,  untanned  and  f reah  skins ;  (6)  fresh  animal  refuse  ; 
claws,  hoofs,  horsehair ;  hair  of  animals  generally,  raw  silk  and  wool ;  (6) 
human  hair. 

t  Bnglish,  French,  German,  Russian,  Italian,  Spanish,  and  Portuyueso. 
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Liverpool  docks,  where  the  bodies  of  sailors,  including  Asiatics,  ^^'  ^^^'  i* 

were  conveyed  prior  to  burial.    He  had  to  strip  off  the  clothing  Piaffuoand 

of  men  found  dead,  and  the  suggestion  is  that  if  an  Asiatic  sailor  JSaKe^ 

suffering  from  unrecognised  plague  died  in  the  docks,  his  body  |p?^°?  *°^ 

would  be  handled  by  this  policeman,  who  might  in  this  way  have  iwirbv^Dr.^ 

come  into  contact  with  infection,  and  might  have  conveyed  it  to  ^'"^  ^^• 
the  K.'s  house,  in  which  he  lodged. 

(b.)  Instances  of  Suspected  Plague  in  which  Bacteriological 
Examination  did  not  Support  the  Diagnosis  of  Plagu£. 

(1.)  Bristol — On  February  7th  a  man  died  at  the  Bristol  Royal 
Infirmary,  where  he  had  been  under  treatment  for  about  10  days, 
suffering  from  what  was  regarded  as  an  erysipelatous  condition  of 
the  face,  with  some  swelling  in  the  neck.  His  illness  began  on 
January  23rd,  five  days  before  he  came  to  the  hospital.  He  is 
stated  to  have  developed  a  '*  typhoid  condition,"  and  there  was 
enlargement  of  his  glands.  The  Medical  Officer  of  Health, 
Dr.  Da  vies,  saw  the  patient  at  the  hospital  on  January  30th.  The 
man,  so  far  as  is  known,  had  had  no  connexion  with  shipping 
at  the  docks,  nor  had  he  been  away  from  Bristol  for  some  con- 
siderable time.  His  last  employment  had  been  at  some  lead 
works.  When  he  died  a  post-mortem  examination  showed  the 
spleen  to  be  slightly  enlarged.  Material  was  taken  by  Professor 
Kent,  of  Bristol  University  College, -f or  bacterioscopic  investiga- 
tion, and  part  of  such  material  was  forwarded  for  examination 
to  Dr.  Klein,  the  Board's  bacteriological  expert.  He,  however, 
reported  that  his  results  were  altogether  negative  as  regards 
plague. 

This  case,  though  at  fii-st  offering  grounds  for  suspicion,  may  be 
definitely  stated  not  to  have  been  plague. 

(2.)  Plymouth, — Towards  the  end  of  February  Dr.  Williams,  the 
Medical  Officer  of  Health,  reported  to  the  Board  a  case  as  to  which 
the  medical  attendant  had  been  entertaining  suspicion  that  the 
illness  might  be  plague.  The  patient,  a  Jewish  pawnbroker, 
became  ill  on  February  16th  with  rigors,  headache,  and  fever, 
attended  with  prostration.  Painful  glandular  swellings  developed 
in  his  armpit  and  groin.  Material  taken  from  this  patient  was 
sent  to  Dr.  Klein  for  bacterioscopic  examination,  and  he  reported 
that  the  illnees  was  due  not  to  the  plague  bacillus,  but  to  staphylo- 
coccic infection.  What  had  added  to  the  suspicion  of  the  medical 
attendant  was  the  fact  that  the  pawnbroker  had  in  the  course  of 
his  business  to  handle  a  considerable  amount  of  clothing  that 
had  already  been  worn,  and  hence  the  possibility  that  plague 
infection  had  been  contracted  through  the  instrumentality 
of  infected  clothing  from  some  unknown  or  concealed  case. 
In  the  opinion  of  the  medical  officer  of  health,  the  septic 
illness  from  which  the  man  suffered  was  due  to  absorption  of 
staphylococcic  infection,  through  abrasions  upon  the  patient's 
fingers. 

(3.)  Islifigton.— On  April  7th  a  boy  who  had  been  ill  for  some 
days  was  admitted  to  St.  Bartholomew's  Hospital  suffering  from 
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fever,  along  with  enlargement  of  the  femoral  glands  on  both  sided, 
a  sore  being  present  on  one  of  his  feet.  In  view  of  the  suggestion 
which  had  been  made  to  the  hospital  by  the  Board  that  all  cases  in 
which  glandular  swellings  were  observed  should  be  carefully 
investigated,  it  was  deemed  advisable,  as  a  precautionary  measure, 
to  seek  the  assistance  of  tfa  especial  plague  clinical  expert  employed 
by  the  London  County  Council.  This  specialist  after  examination 
of  the  patient,  was  of  opinion  that  the  case  was  not  one  of  plague, 
but  was  due  to  septic  infection  arising  from  the  sore  on  the  foot. 
However,  material  taken  from  the  glandular  swelling  was  sent  to 
Dr.  Klein  for  investigation.  His  report  stated  that  neither  morpho- 
logically, culturally,  nor  from  inoculation  experiments  on  animals 
could  he  find  any  evidence  of  the  existence  of  the  plague 
bacillus  in  the  patient.  The  case  was,  therefore,  not  one  of  plague. 
While  the  bacterial  investigation  was  in  process  the  boy  was 
removed  from  St.  Bartholomew's  Hospital  to  the  South  Eastern 
Fever  Hospital  of  the  Metropolitan  Asylums  Board,  where 
arrangements  had  been  previously  made  for  the  reception  of  any 
suspected  cases  of  plague  occurring  in  the  London  Metropolitan 
district.  At  the  same  time  the  patient's  family  were  temporarily 
regarded  as  "  contacts,"  and  were  removed  for  observation  to  a 
house  which  had  been  made  ready  to  accommodate  such  cases. 
The  house  in  which  the  patient  had  lived  was  then  thoroughly 
disinfected  by  the  officers  of  the  local  authority,  and  the  personal 
effects  of  the  family — clothing  and  bedding — were  passed  through 
a  steam  disinfector.  The  hoy  soon  recovered,  and  no  further 
cases  of  illness  occurred  among  those  associated  with  him  or  his 
family. 

(4.)  Hucktudl  Torkard  (Notts), — The  Board  received  on  April 
7th  from  Dr.  Jones,  the  Medical  Officer  of  Health  for  the  Hucknall 
Torkard  Urban  District,  some  blood  and  pus  taken  by  a  local  prac- 
titioner from  a  patient  who  had  been  ill  for  a  month  suffering  from 
acute  symptoms  and  from  enlarged  glands  in  the  cervical,  femoral, 
and  gluteal  regions.  These  glandular  swellings  had  suppurated, 
and,  therefore,  the  medical  attendant,  having  suspicion  that  the  case 
might  be  one  of  plague,  deemed  it  advisable  to  have  a  bacterio- 
logical examination  made.  Dr.  Klein  reported,  however,  that  the 
results  were  wholly  negative  as  regards  plague. 

(5.)  Kilhum  (  Willesden  Urban  Dist^^ict), — A  non-commissioned 
officer  came  home  from  Woolwich  to  his  mother's  house  in 
Willesden  on  May  11th  suffering  from  slight  rise  in  temperature 
and  an  enlarged  gland  in  his  right  groin.  He  had  also  some 
tenderness  over  the  liver.  There  was  no  local  irritation  on  the 
feet  or  genitals  to  account  for  the  glandular  swelling.  He 
had  not  been  out  of  England.  His  private  medical  attendant 
became  suspicious  as  to  the  nature  of  the  case  and  called  to 
his  assistance  Dr.  Cantlie,  one  of  the  clinical  plague  experts 
employed  by  the  London  County  Council.  The  opinion  of 
this  expert  was  to  the  effect  that  the  case  might  be  one  of  pestis 
minor,  and  the  Board  was  accordingly  notified  to  that  effect. 
Some  material  from  the  swollen  gland  was  obtained  for  examina- 
tion by  Dr.  Klein,  who  reported  that  the  results  were  entirely 
negative  as  regards  plague.    Ponding  the  receipt  of  Dr.  Klein's 
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Report,  the  man  was  removed  to  a  vacant  pavilion  at  the  Willesden  App.A,  No.111. 
isolation  hospital,  and   those   persons  who  had  been  in  contact  piagueand 
-with  him  were  transferred  to  a  house  which  was  secured  as  a  "^^*jj 
•*  shelter."    Dr.  Sweeting,  on  behalf  of  the  Board,  visited  Kilburn  Smriandand 
and  conferred  with  ihe  local  officials  as  to  precautionary  measures  Soirby^Drf 
to  be  taken  should  the  bacteriologist  prove  the  case  to  be  one  of  Bruce  Low.' 
plague.     The  evidence   negatived  the   diagnosis  of  pla^jue,  and 
there  were  no  further  developments  of  illness  causing  suspicion. 

(6.)  Ealing. — On  May  17th  a  medical  man  at  Ealing  addressed 
a  letter  to  the  London  County  Council's  Medical  Officer  of  Health, 
stating  that  a  patient  of  his  had  returned  a  week  ago  from  the 
Riviera  suffering  from  symptoms  which  he  regarded  as  suspicious 
of  plague,  and  asking  that  a  plague  expert  might  be  sent  to  examine 
the  case.  The  letter  was  sent  on  to  the  Board,  who  instructed 
Dr.  Sweeting  to  investigate  the  case.  This  he  did  the  same  day, 
finding  the  supposed  plague  case  suffering  from  a  typical  attack 
of  enteric  fever,  and  with  nothing  to  excite  suspicion  of  plague. 
But  the  nurse  in  attendance  was  feverish  and  complained  of 
painful  swellings  in  both  groins.  Dr.  Sweeting  obtained  some 
blood  and  gland  juice  by  puncture,  and  sent  the  material  to 
Dr.  Klein,  who  reported  that  he  could  find  no  bacteriological 
evidence  of  plague.  Dr.  Sweeting  was  of  opinion  that  the  clinical 
history  of  the  case  did  not  support  a  diagnosis  of  plague.  The 
nurse  was  subsequently  removed  to  the  Ealing  Cottage  Hospital, 
where  the  surgeons  attributed  the  glandular  inflammation 
to  irritation  from  a  sore  on  the  foot.  Neither  of  these  two 
cases  then  turned  out  to  be  plague. 

(7.)  Sheffield. — ^A  woman,  aged  24,  went  on  November  5th, 
1901,  to  Sheffield  from  Liverpool  to  act  as  servant  at  a  hotel.  She 
was  taken  ill  next  day  with  feverish  symptoms,  sore  throat,  and 
some  enlargement  of  the  glands  in  the  neck,  axilla,  and  groin. 
She  was  removed  to  hospital  on  November  l^Jth.  Delirium  occurred 
during  her  illness,  which  proved  fatal  on  November  14th,  the  ninth 
day  of  the  attack.  A  post-mortem  examination  was  made  in  the 
presence  of  the  medical  officer  of  health,  to  whom  the  case  had 
been  reported.  Patches  of  pneumonia  were  found  in  both  lungs, 
the  spleen  was  enlarged,  and  there  were  haemorrhages  in  both 
kidneys.  Specimens  from  the  lungs,  spleen,  liver,  and  the 
enlarged  glands  were  forwarded  to  the  Board  for  ba6terioscopic 
examination  by  their  expert,  Dr.  Klein,  whose  report,  however, 
was  negative  as  regards  plague.  As  the  patient  had  travelled  to 
Sheffield  from  Liverpool,  where  cases  of  plague  had  been  recog- 
nised at  the  end  of  October,  suspicion  naturally  arose  as  to  the 
character  of  the  disease.  Pending  receipt  of  the  bacteriological 
report  the  clothing  and  bedding  of  the  patient  were  thoroughly 
disinfected  by  the  sanitary  officials  of  the  Sheffield  Corporation, 
as  a  precautionary  measure. 

(8.)  Manchester.— -On  November  11th  the  Medical  Officer  of 
Health  for  the  City  of  Manchester  reported  to  the  Beard  two  cases 
in  which  suspicion  of  plague  had  arisen.  The  first  of  these,  a  boy, 
was  taken  ill  suddenly  on  October  30th  with  meningeal  symptoms 
and  some  pneumonia.    He  was  isolated  in  the  fever  hospital 
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second  case  occurred  in  the  practice  of  the  medical  man  who 
had  reported  the  first,  the  illness  also  beginning  on  October  30th. 
The  malady  at  first  was  regarded  as  typhus.  Bacteriological 
examination  made  locally  suggested  a  diagnosis  of  plague,  but  on 
specimens  of  the  material  being  forwarded  by  request  to  the 
Board,  Dr.  Klein  stated  definitely  that  his  results  negatived  a 
diagnosis  of  plague.  These  cases  gave  rise  at  first  to  strong 
suspicion  since  the  clinical  chs^cters  of  the  illness  were  not 
unlike  those  associated  with  plague,  but,  as  has  been  said, 
bacterioscopic  investigation  proved  beyond  doubt  that  the  malady 
in  question  was  not  plague. 

(9.)  London, — On  November  14tb,  1901,  the  Medical  Officer  of 
Health  for  the  London  County  Council  reported  to  the  Board's 
Medical  Department  the  case  of  a  man  resident  at  Chiswick  who 
had  been  employed  on  board  a  steam  tug  on  the  Thamee.  and  who 
had  been  admitted  to  the  West  London  Hosjntal  suffering  from 
illness,  attended  with  buboes,  and  suspected  to  be  plague. 
Dr.  Cantlie,  one  of  the  experts  employed  by  the  London  County 
Council,  had  seen  the  case,  and  had  formed  the  o]>inion  that  the 
ailment  was  very  likely  to  be  of  the  nature  of  plague.  Material 
taken  from  the  glandular  enlargement  was  forwarded  to  Dr.  Klein 
for  examination,  but  he  was  unable  to  find  any  evidence  to 
support  the  diagnosis  of  plague. 

(10.)  Huntingdonshire. — On  December  11th,  1901,  the  Board 
received  information  from  a  private  medical  practitioner  in 
Huntingdonshire  that  he  had  under  his  care  a  grain  merchant 
suffering  from  fever  and  bubo  for  which  no  apparent  cause  could 
be  detected.  Since  suspicion  in  his  own  mind  had  arisen  as  to 
plague,  he  invoked  the  Board's  assistance.  Through  the  medical 
officer  of  health  some  material  from  the  bubo  was  obtained  and 
forwarded  to  Dr.  Klein  for  examination,  but  his  results  negatived 
the  disignosis  of  plague.  Later  it  was  thought  that  the  glandular 
swelling  was  due  to  irritation  on  one  of  the  toes. 

(11.)  Oloiicestershh'e. — On  December  17th,  1901,  while  one  of 
the  Board's  Medical  Inspectors  was  making  an  official  visit  in 
a  locality  in  Gloucestershire,  he  was  informed  by  a  medical 
practitioner  that  he  had  had  a  series  of  some  seven  cases  of 
glandular  abscess  within  a  comparatively  short  period  of  time- 
Most  of  these  cases  had  passed  through  their  acute  stages  and 
their  abscesses  were  nearly  healed.  But  in  one  a  gland  was  still 
inflamed,  suppuration  not  having  yet  occurred.  In  view  of  the 
possibility  that  this  adenitis  might  turn  out  to  be  due  to 
"  bubonic  "  infection,  the  Inspector  advised  that  material  should 
be  obtained  from  the  case  and  forwarded  to  the  Board  for 
bacterioscopic  examination  by  Dr.  Klein.  This  was  done,  but  the 
results  were  entirely  negative  as  regards  plague. 


Owing  to  the  occurrence,  during  1901,  of  more  than  one  case  at 
first  suspected  to  be  plague,  in  districts  lying  within  the  outer 


ring  of  London,  the  Board  deemed  it  advisable  that  tke  chief  App.A,No.i9. 

sanitary  districtB  in  that  area  should  be  visited  by  the  Board's  piagueand 

Medical    Inspectors  for   the  purpose  of    conferring  with,   and  suspected 

advising,  these  local  authorities  as  to  the  precautionary  measures  |^umd°aDd 

to  be  taken  beforehand,  and  as  to  the  provisions  to  be  made  for  JJoi^ by'nr"* 

dealing  with  actual  plague  or  suspected  plague  should  it  occur.  Bruce  Low.' 

Drs.  Sweeting  and  Mair  were  detailed  for  this  purpose,  and 
some  15  districts  were  visited  by  them  during  the  summer  of  1901. 
The  points  to  which  they  chiefly  directed  the  attention  of  the 
local  authorities  were  :  compulsory  notification  of  all  plague 
cases;  facilities  for  verification  of  the  diagnosis  by  the  official 
bacteriologist ;  need  for  provision  for  the  isolation  of  infected 
oases  and  segregation  of  ^^  contacts  *' ;  disinfection  of  bedding, 
clothing,  &c.,  as  well  as  disinfection  of  invaded  houses; 
preventive  inoculation  by  Haffkine's  method ;  special  inspection 
of  common  lodging  houses  ;  need  for  local  medical  men  being 
on  the  alert,  especially  medical  officers  of  hospitals  and  poor 
law  infirmaries,  for  possible  mild  cases  of  plague  applying  for 
treatment ;  destruction  of  rats ;  and  efforte  for  removal  of 
nuisances  of  all  kinds.  The  places  visited  by  the  Medical 
Inspectors  included  the  Boroughs  of  West  Ham  and  Croydon, 
the  Drban  Districts  of  Acton,  Ealing,  Chiswick,  Brentford, 
Willesden,  Hendon,  Homsey,  Tottenham,  Bromley,  Chislehurst, 
Beckenham,  and  Wimbledon,  and  the  Rural  District  of  Croydon. 
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App.  A.  NO.  2j.  On  the  Manifestations  of  Cholera  from  1896  to  the  end  of 
Cholera  from  1901 ;  by  Dr.  R.  Bruce  Low. 

18.^3  to  the  end 
of  1931 ;  bv  Dr. 

It  has  been  recorded  in  former  reports  of  the  Medical  OflBcer 
that  cholera  was  epidemic  in  Europe  from  1892  to  1895,  dtiring 
which  period  the  disease  was  widely  prevalent  in  many  other 
parts  of  the  world.  In  1896,  too,  cholera  was  epidemic  in  Egypt ; 
but  at  the  end  of  that  year  Europe  and  the  near  East  became 
practically  free  from  the  disease.  While,  however,  danger  from 
cholera  was  receding  from  Europe  a  new  danger  was  beginning 
to  threaten  western  nations,  plague  having  shown  a  tendency  to 
spread  westwards  from  India  and  tjie  East.  In  the  circumstances 
the  annual  abstracts  regarding  the  progress  and  diffusion  of 
cholera  were,  for  the  time  being,  discontinued  in  the  Annual 
Reports  of  the  Medical  Officer  to  the  Board  ;  and  instead  attention 
was  given  to  the  behaviour  of  plague.  But,  during  the  years  for 
which  no  annual  summary  of  the  diffusion  of  the  disease  was 
furnished  in  the  annual  volume,  cholera  remained  by  no  means 
inactive  in  certain  parts  of  the  world.  For  example,  in  India 
during  the  five  years  from  1896  to  1900  inclusive  no  fewer  than 
2,148,149  deaths  were  recorded  from  the  malady.  Other  eaistern 
countries  also  suffered,  though  not  so  severely.  In  1901  there  was 
a  distinct  increase  of  cholera  in  several  of  those  areas  where 
cholera  is  wont  to  show  itself,  and,  in  addition  to  India,  the 
Dutch  East  Indies  showed  a  notable  increase  of  the  malady  ; 
moreover,  in  the  early  months  of  1902  cholera  broke  out  in 
the  Hedjaz  and  raged  severely  among  the  pilgrims,  killing 
thousands  of  these  persons.  Later,  while  this  volume  has  been 
preparing  for  the  press,  the  disease  reached  Egypt  and  has 
carried  off  some  30,000  of  the  inhabitants.  Cholera  has  also 
invaded  Palestine  in  1902  ;  and  other  epidemics,  some  of  them 
on  a  large  scale,  have  occurred  elsewhere  during  1902,  e.g.y  in  the 
Philippine  Islands,  China,  Japan,  the  Straits  Settlements,  Dutch 
East  Indies,  Asiatic  Russia,  and  Korea.* 

Seeing  that  cholera  has  been  severely  epidemic  in  Arabia  and 
Egypt,  almost  at  the  gates  of  Europe,  it  has  been  deemed  advisable 
to  take  up  again  and  to  continue  the  reports  of  the  Medical 
Department  on  cholera  diffusion. 

The  present  report  is  intended  to  sketch  briefly  the  inci- 
dence of  cholera,  so  far  as  information  could  be  obtained, 
throughout  the  world  during  the  period  from  1896  to  the  end 
of  1901. 


*  The  details  of  these  reoent  outbreaks  will  appear  in  the  Anntn^l  Eeport 
of  the  Medical  Officer  for  1902. 
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INDIA. 

India  is  popularly  known  as  the  home  of  cholera,  and  many  of 
its  provinces  and  native  states  saffer  from  annual  epidemics  of 
the  disease.  In  the  subjoined  table  is  given  a  statement  as  to  the 
number  of  cholera  attacks  and  deaths  recorded  in  each  of  the 
provinces  and  native  states  of  India  during  each  year  from  1896 
to  1901  inclusive. 

From  this  table  it  will  be  seen  that  there  were  considerable  fluc- 
tuations in  the  amount  of  cholera  deaths  certified  in  the  several 
years.  The  heaviest  mortality  was  experienced  in  1900,  when 
over  three-quarters  of  a  million  of  lives  were  sacrificed  to  cholera 
in  India,  more  than  half  of  the  total  number  being  referred  to 
the  Presidency  of  Bengal. 

In  1901  there  was  a  diminution  in  the  amount  of  cholera 
recorded  in  India,  the  reduction  being  most  marked  in  the 
Presidencies  of  Bengal  and  Bombay,  especially  in  the  latter. 

Altogether  nearly  two  and  a  half  millions  of  lives  have  been 
lost  from  cholera  in  India  during  the  six  years  1896  to  1901. 


APP.  A.  No.  20. 

Cholera  from 
•1896  to  the  ent 
of  1901 :  by  Dr. 
B.  Biucc  Low. 


Table  showing  the  number  of  DEATHS  from  CHOLERA  in  the 
Provinces  and  States  of  India  year  by  year  from  1896  to 
1901  inclusive. 


Province  or 
State. 


Popula- 
tion (1901 
Census). 


1890. 


1897. 


Bengal  . 
Bombay 
ICadraa. 


The  Punjaub  and 
North-Weet  Fron- 
tier. 

The  United  Provinces 
of  Agra  and  Oudh. 

Tlie  Central  Provinces 


Assam   .. 
Berar    .. 
Bajputana 
Central  India.. 
Hyderabad  State 
Mysore  State . . 
Coorg    . . 
Lower  Burma 
Upper  Burma 
Ajmer  Merwara 

Total  .. 


78,493,410 
25.424;335 
38^23,066 
26^^17 

48,493^9 

11373,029 
6,128343 
2.754,016 
9.723.301 
8,501.883 

11.174,897 

5,538,482 

180,607 

5,546,266 

3,584,229 

476,912 


226324 

35,404 

47347 

6,146 

69a47 

52,986 

17,042 

12,264 

3,797 

15,766 

625 

2,100 

49 

2.959 

f 

12 


471.779 


1898. 


1899. 


1900. 


1901. 


196;247 

65,020 

107,678 

345378 

57,109 

4368 

8379 

163389 

143,445 

65,444 

29,082 

60,662 

632 

33 

1316 

28360 

44,208 

2308 

8,142 

84,960 

57.131 

7 

76 

63ai4 

•33,240 

1U49 

8,389 

23,761 

10.122 

— 

641 

18375 

1,496 

6 

498 

28.719 

13,202 

2 

— 

20,450 

1,039 

6 

— 

8.831 

4,248 

1.193 

123 

779 

106 

8 

— 

— 

8,538 

2,972 

4,942 

3.440 

? 

? 

4,842 

41 

19 

1 

1 

4342 

555335 

152,703 

171,410 

797322 

110,763 

13,600 

81370 

180 

53.993 

7,468 
17 

« 

3/)52 
1 


*  Returns  for  1901  not  received, 
t  Total  incomplete. 
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App.A.No.20,  Dnring  the  period  in  question  occasional  instances  only  iave 
ChoieraTrom  occQiTed  of  ships  from  India  technically  or  actually  infected  by 
i?iwi^^b  *D^    cholei-a  arriving  in  English  or  other  ports  (see  pages  355  and  356). 


B.  Braoe  Low. 


Z^. 


FRENCH  INDIA. 

In  French  India,  with  an  estimated  population  of  300,000, 
which  comprises  Pondicherry,  Karikal,  Chanda  Nagor,  and 
Yanaon,  there  came  to  the  notice  of  the  local  officials  some  1,297 
cases  and  1,075  deaths  from  cholera  during  1900;  but  it  is 
calculated  that  these  figures  very  much  under  estimate  the  total 
amount  of  cholera  that  actually  occurred.* 

PERSIA. 

In  1899  certain  localities  along  the  eastern  coast  of  the  Persian 
Gulf  became  infected  at  the  time  when  cholera  was  raging  on 
the  opposite  shores  of  Arabia  ;  among  these  localities  was  Bendir 
Bouchir  a  Persian  port  on  the  north-east  coast  of  the  Gulf.  In 
1900,  during  June,  cholera  was  reported  to  have  appeared  at 
Kishm. 

BALUCHISTAN. 

At  Gwadar,  a  small  town  on  the  coast  of  Baluchistai^ 
there  occurred  a  sharp  outbreak  of  cholera  in  August,  1899; 
during  the  four  weeks  ended  31st  August  368  deaths  were 
reported.  It  is  alleged  that  the  cholera  infection  was  imported 
from  Karachi. 

AFGHANISTAN. 

This  country  experienced  a  sharp  outbreak  of  cholera  in  1901. 
The  disease  is  stated  by  the  Russian  authorities  to  have  broken 
out  at  Djebal  Abad  and  Cabul  at  the  beginning  of  June,  and  to 
have  by  its  ravages  at  once  produced  such  alarm  as  to  cause  the 
Emir  and  his  family  and  court  to  flee  from  the  capital  followed  by 
his  troops  of  the  guard.  All  Government  establishments  were, 
it  is  stated,  closed.  No  definite  figures  have  been  published  as 
to  the  number  of  cases  and  deaths  at  Cabul,  but  it  is  stated  that 
during  July  there  were  140  cholera  deaths  daily.  One  account 
gives  the  total  cholera  deaths  from  the  beginning  of  June 
to  the  beginning  of  August  as  4,500.  Persons  who  fled  in 
panic  from  Cabul  are  reported  as  having  carried  cholera 
infection  with  them  to  other  places,  including  Ghazni, 
Kandahar,  Jalalabad,  Badakshan,  Faizabad,  Shignan,  and  to 
some  localities  between  Cabul  and  the  Kara  Kotal  Pass. 
But  no  details  as  to  these  outbreaks  outside  Cabul  have  been 
received. 


.  •  Le  Cholera  Asiatique  dans  lee  Etablishments  Fran^ais  de  Tlnde  en  1900,  pwr 
M.  le  Dr.  Bussi^re,  M^decin  Major  de  2me  olaase  des  Troupes  Ooloniales ; 
Annales  d'Hygiene  et  de  Medicine  Golonialee,  No.  1  1903. 
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A  fresh  recradebcence  of  cholera  in  AfghaniBtan  is  stated  to   APP.A,Na.20. 
have  occurred  in  November,  1901,  but  no  official  report  upon  it  choiewTfroin 
has  been  issued .  i«wj? *t« «g* 

ot  1901 ;  by  Dr 
B.  Brnoe  Low. 

CEYLON. 

From  its  vicinity  to  India  Ceylon  is  liable  to  the  importation 
of  cholera  infection  by  means  of  the  large  numbers  of  coolies 
brought  to  the  plantations  on  the  island  from  the  mainland. 
Outbreaks  thus  arising  were  noted  in  1896, 1897, 1898,  and  1899. 
In  1900  Ceylon  practically  escaped  visitation  by  the  disease,  but  in 
1901  cases  occurred  in  the  Western  and  North-Western  Provinces 
and  in  Uva.  In  all  some  150  attacks  and  95  deaths  were  recorded 
in  Ceylon  during  the  year. 


THE  STRAITS  SETTLEMENTS. 

Cholera  has  shown  itself  in  the  Straits  Settlements  in  each  year 
of  the  period  under  review,  viz.,  in  1896-97-98-99-1900  and  1901, 
but  not  in  any  very  large  amount.  Singapore,  owing  to  its  fre- 
quent communications  by  shipping  with  Chinese  and  other  eastern 
ports,  suffers  almost  yearly  from  small  outbreaks.  For  example, 
towards  the  end  of  1900  there  occurred  an  outbreak,  limited  in 
area,  during  which  some  257  cases  and  232  deaths  from  the  disease 
were  recorded.  During  1901  only  87  cases  and  84  deaths  from 
cholera  came  under  observation. 

From  Singapore  cholera  was  conveyed  in  November,  1900,  to 
Penang,  where  16  cases  and  12  deaths  followed  before  the  close  of 
the  year. 

In  the  Federated  Malay  States  cholera  was  prevalent  in 
1901.  An  outbreak  in  Lower  Perak  caused  227  attacks  and 
201  deaths,  and  in  Selangor  eight  fatal  cholera  cases  came  under 
observation. 


SIAM. 

Cholera  was  reported  at  Bankok  in  1897,  when  150  deaths  were 
ascribed  to  the  disease  which  again  appeared  in  1899  and  1900. 
The  official  reports  on  these  outbreaks  are  meagre,  but  in  1900  it 
was  stated  in  the  public  press  that  the  mortality  was  great,  and 
that  the  disease  had  spread  through  almost  every  province  of  the 
kingdom.  The  king's  brother  died  of  cholera  in  1900,  as  also  did 
several  Europeans. 


COCHIN  CHINA. 

Cholera  was  reported  from  the  Saigon  District  of  Cochin  China 
IQ  June^  1897,  and  in  December,  1899.    From  a  report  prepared  by 
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App.  A,No.20.  Dr.  Kermorgant,  of  the  Health  Service  of  the  Colonies,  it  appears 
ChoiaraTrom  *^^*'  ^^  Cochin  China  and  Cambodi?e  cholera  appears  year  by  year  ; 
w^«*otheend  but  that  in  1899  its  manifestation  was  of  greater  intensity  than 
tt.  Bruce  Lowf*  Hsual.    The  disease  began  in  Laos  in  Augast,  and  extended  to 

Cambodge  in  September.  It  invaded  the  river  provinces  of  the 
Mekong,  and  then  appeared  in  Cochin  China  in  October.  In  two 
months  1,304  cases  and  1,148  deaths  were  recorded  :  But  these 
figures  are  far  from  revealing  the  whole  truth,  since  many  cases 
were  never  brought  to  the  notice  of  officials. 


THE  DUTCH  EAST  INDIES. 

The  Dutch  East  Indies  have  also  year  by  year  suffered  from 
cholera  since  1896  ;  except  in  1900,  when  the  records  are  silent  as 
to  the  presence  of  the  disease.  During  the  five  years  period,  1896  to 
1900  inclusive,  21,588  cases  and  13,969  deaths  were  recorded  from 
cholera  in  the  Dutch  East  Indies.  The  numbers  for  each  year  are 
given  below  : — 


Year. 

Cholera  Cases. 

t 

Cholera  Deaths. 

1896 

2,203 

1,280 

1897 

19,156 

12,610 

1898 

144 

42 

1899 

85 

S7 

1900 

1 

t 

Total  in  6  years  ... 

21,588 

13,969 

In  1901  there  was  a  considerable  prevalence  of  cholera  through- 
out the  Islands  of  Java,  Sumatra,  Borneo,  and  Celebes,  forming 
the  Dutch  East  Indies.  The  figures  are  admittedly  imperfect, 
but  froni  one  or  another  source  it  has  been  esti mated  *that  not  less 
than  10,658  cases  and  7,414  deaths  occurred.  The  largest  number 
of  attacks  were  referred  to  Java,  and  particularly  to  Sourabaya, 
which  IS  situated  in  that  island.  Of  9,8^4  cholera  attacks  in  Java 
5,6,55  occurred  at  Sourabaya,  which  is  one  of  the  chief  ports  in  the 
Dutch  hast  Indies.  It  is  known  that  a  number  of  Mohammedan 
pilgrims  proceed  each  year  from  the  Dutch  East  Indies  to  the 
Hedjaz,  and  during  the  latter  part  of  1901,  on  at  least  one  ship, 
tne  S.S.  Anc/jises,  cholera  cases  are  said  to  have  occurred  on 
the  voyage  from  Java  to  Djeddah ;  and  on  another  ship,  the 
S.8.  Inchmoor,  there  were  six  cholera  cases  between  Java 
eind   Suez  m  September,  1901.    It  has  been  asserted   that  the 


353 

virulent  ontbreak  of  cholera  in  the  Hedjaz  of  1902  was  due  App.A,Na9k 
to  infection  imported  from  Java,  but  it  has  to  be  mentioned  ohoienTfom 
that  other  sources  of  infection  of  the  Hedjaz  have  been  pointed  H%m^^ 
out  as  more  probable.  bIbtomLo^ 


CHINA. 

Hong  Kong  escaped  practically  from  cholera  during  1897-9S-999 
though  sporadic  cases  were  reported.  This  immunity  was  said 
in  a  measure  to  be  due  to  the  habit  of  the  Chinese  of  boiling 
their  drinking  water  before  use.  In  1900  a  single  fatal  case 
was  imported  from  Saigon  in  the  steamer  PetranA.  In 
March,  1901,  11  cholera  cases  and  nine  deaths  were  reported 
in  Hong  Kong  in  connection  with  a  ship  which  had  come  from 
Singapore. 

Swatow. — In  1898  several  cholera  cases  came  under  the  notice 
of  certain  European  medical  men  in  Swatow.  But  the  extent  of 
the  outbreak  was  not  known. 

Owing  to  the  difficulty  of  obtaining  trustworthy  information 
as  to  outbreaks  of  epidemic  disease  in  China,  it  is  impossible 
to  say  whether  cholera  showed  itself  in  any  acute  form  in  that 
country  during  the  period  now  under  consideration.  But  as 
regards  1902,  from  a  variety  of  sources  we  have  now  information 
of  a  considerable  epidemic  of  cholera,  details  of  which  are  reserved 
for  a  future  report. 


JAPAN. 

Cholera  is  no  stranger  in  Japan,  which  being  a  maritime  country 
is  extremely  liable  to  importations  of  the  disease.  In  former 
years  epidemics  in  Japan  on  a  large  scale  were  frequent.  In  1895 
it  may  be  remembered  that  no  fewer  than  55,144  attacks  and 
4^,154  deaths  were  officially  reported  in  that  Empire ;  and  going 
back  as  &r  as  1886,  an  epidemic  comprised  no  fewer  than  155,923 
cases  and  108,405  deaths.  But  with  increased  care  in  matters  of 
sanitation,  Japan  has  attained  a  more  healthy  state  of  affairs, 
and  outbreaks  in  recent  years  have  been  of  comparatively  small 
dimensions.  The  disease  was  reported  as  having  occurred  in 
Japan  in  1896,  1897, 1898, 1899,  1900,  and  1901,  in  each  year  in 
small  amount.  For  example,  in  1898  a  considerable  number  of 
localities  were  invaded,  but  the  total  attacks  were  less  than  100  and 
were  distributed  over  11  districts  or  towns.  In  1899  cholera  was 
reported  in,  at  least,  six  localities,  but  the  total  recorded  attacks 
barely  reached  50.  During  1900  sporadic,  probably  imported,  cases 
came  under  observation  at  Osaka,  Yokohama,  and  Nagasaki. 
In  August  a  localised  outbreak,  involving  40  fatal  cases,  occurred 
in  Fuoka  Ken.  In  1901  a  few  cases  of  cholera  were  reported 
between  May  and  September — eight  of  them  from  Yokohama,  one 
from  Onsen,  and  five  from  Formosa. 

11S70  Z 
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▲pp.  a.  No.  ao.  Japan  in  1902,  like  many  other  eastern  countries,  suffered  some- 
uhoieralrom  what  severely  from  epidemic  cholera,  but  details  of  this  are 
^?l9oi**b  ^SS  '^''®**^^  ^^^  *  subsequent  report. 


B.  Bnioe  libw. 


TASMANIA. 

From  a  report  published  in  the  BuUetin  Quarantinaire 
d'Egypt  for  July  26th,  1900,  it  appears  that  a  case  of  Asiatic 
cholera  occurred  in  Hobart  during  the  week  ending  June  16th. 
No  details,  however,  were  given  of  the  case  or  of  its  source. 


RUSSIA. 

In  October,  1900,  a  report  from  Vladivostock  stated  that  cholera 
had  appeared  at  Novolievsk,  and  that  attacks  of  a  choleraic  character 
had  occurred  in  Santschun,  in  Manchuria.  But  no  further  details 
were  given. 


ARABIA. 

In  1897  a  ship  fi*om  Muscat  brought  some  pilgrims  to 
Oameran,  where  one  of  them  died  from  cholera.  No  information 
is,  however,  forthcoming  as  to  the  presence  of  the  disease  in 
Muscat  at  that  time. 

During  1898  no  record  of  cholera  outbreaks  in  Arabia  are  to 
hand«  but  in  1899  the  disease  became  somewhat  widely  prevalent. 
In  September  cholera  was  brought  to  Matrah,  a  town  of  about 
20,000  inhabitants,  three  miles  from  Muscat,  by  means,  it  is  said, 
of  travellers  from  Q wadur,  a  small  town  on  the  coast  of  Baluchistan. 
No  details  of  the  number  of  cases  comprised  in  the  outbreak  are 
available,  but  the  American  Vice-Consul,  reporting  to  his  Govern- 
ment, stated  that  between  25th  September  and  11th  October  135 
deaths  were  assigned  to  cholera.  From  Matrah  cholera  spread  to 
other  localities,  including  Muscat  town  and  the  villages  of  Serar 
and  Kajai  in  the  interior.  At  Tirvi  300  fatal  cases  occurred. 
The  town  of  Sil  on  the  coast  suffered  in  less  degree,  but  the 
towns  of  Nokal,  Ristag,  and  Semed  in  the  interior  suffered  more 
severely. 

Cholera  at  the  end  of  1899  had  spread  over  the  whole  of  Oman, 
and  had  attacked,  it  is  said,  as  many  as  70,000  persons.  While  the 
disease  was  spreading  in  Oman,  the  Bedouin  tribes  in  the  vicinity 
of  Hassorah  became  infected  and  the  malady  was  widely  diffused 
.  among  the  nomadic  Arabs  about  Bagdad,  Chotra,  Amara,  Hai,  and 
Fao.  The  whole  district  in  the  basin  of  the  Euphrates  and  Tigris 
became  invaded  by  cholera  in  the  latter  part  of  1899.  At  Djevadir, 
on  the  shores  of  the  Persian  Oulf ,  380  cholera  deaths  had  occurred 
up  to  the  beginning  of  November.  At  this  time  it  was  believed 
that  Persia  along  the  northern  coast  of  the  gulf  was  also  infected 
by  the  malady.     While  cholera  was  developing  in  the  port  of 
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BasBomh  in  October  1899,  a  fatal  case  occurred  oa  board  H.M.S.    ap».a^o.io. 
Lapwing^  then  lying  off  the  town.    The  pati^it,  a  Seedy  boy,  had  oteiarafr<» 
been  aahore  the  day  before  he  was  attacked.  Sam?^*^. 

In  the  early  months  of  1900  cholera  con  tinned  to  prevail  in 
the  Sultanate  of  Oman,  and  along  the  whole  South  Arabian 
coast  from  Handramant  as  far  as  Aden,  and  also  along  the  caravan 
routes  of  Sohar  and  El  Dreun,  and  up  to  Abu  Dhabi  on  the 
Persian  Gulf. 

Daring  1901  no  ofKoial  intimation  of  the  presence  of  cholera 
in  Arabia  was  received,  but  early  in  March,  1902,  a  very  severe 
epidemic  burst  out  in  the  Hedjaz,  the  details  of  which  will  be 
given  in  a  later  report. 


STRIA. 

In  September,  1900,  cholera  was  reported  to  have  broken  out 
at  Marask,  in  the  Vilayet  of  Aleppo,  but  no  details  as  to  the 
outbreak  have  been  received. 


EGYPT. 

The  S.S.  Queen  Alexandra^  for  New  York,  left  Calcutta  on 
November  22nd,  1901,  and  on  December  14th  reached  Suez, 
where  the  master  reported  that  one  of  the  crew  who  became  ill 
on  November  26th  with  acute  diarrhcea  had  died  on  Novem- 
ber 28th.  A  stoker  also  had  diarrhcea,  but  recovered.  Another 
stoker  became  ill  on  November  29th  with  choleraic  diarrhcea, 
but  he  also  recovered.  The  quarantine  officials  at  Suez  regarded 
the  ship  as  ^*  suspected  *'  of  cholera,  and  sent  her  to  Moses  Wells 
to  be  disinfected.  There  was  no  further  development  of 
suspicious  illness  in  connection  with  this  ship.  Cholera  became 
epidemic  in  Egypt  during  1902. 


ENGLAND. 

During  the  period  which  has  elapsed  since  cholera  subsided  in 
Europe  in  1895  occasional  instances  have  arisen  of  ships  arriving 
in  ports  of  England  and  Wales  actually  or  technically  infected  by 
cholera.  The  following  are  examples  : — At  the  end  of  December, 
189G,  the  transport  Nubia  arrived  at  Plymouth  from  Calcutta  and 
Colombo  with  troops  among  whom  cholera  had  broken  out  during 
the  voyage.  There  had  been  four  deaths.  Some  cases  not  quite 
recovered  were  removed  from  the  Nubia  to  the  floating  hospital 
belonging  to  the  Plymouth  Port  Authority.  All  the  necessai-y 
measures  were  carried  out  by  the  officers  of  the  Port  Sanitary 
Authority  and  the  War  Office,  after  conference  with  Dr.  Bulsirode 
who  had  been  despatched  by  the  Board  to  await  the  arrival  of  the 
Niibiay  news  of  ^e  cholera  outbreak  on  board  the  vessel  having 
been  telegraphed  to  this  country.  No  extension  to  shore  of  tho 
diieose  took  place. 
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Cholera  from 
IBM  to  the  end 
of  1911 ;  by  Dri 
B.  Bruoo  Low. 


On  July  27th,  1900,  the  s^.  Borneo  arriyed  at  Plymonth  from 
Calcutta,  having  called  at  Colombo,  Saez,  and  Port  Said.  The 
master  reported  that  on  Jmie  14th  and  17th,  while  loading  in 
Calcntta  docks,  cholera  attacked  two  members  of  the  native 
crew,  and  they  were  removed  to  the  hospital  on  shore.  On 
June  19th  the  ship  sailed,  and  on  June  23rd  and  28th  other  two 
cholera  cases  occurred,  both  fatal,  the  bodies  being  buried  at  sea. 
A.  fifth  attack  occurred  on  board  and  died  on  July  15th,  but  the 
post-mortem  examination  left  the  diagnosis  uncertain  ;  this  body 
was  also  buried  at  sea,  and  the  cause  of  death  was  entered  in  the  log 
book  under  the  suggestive  heading  of  ''suppression  of  urine/* 
On  arrival  at  Plymouth  the  crew  were  medically  inspected,  and 
no  suspicious  illness  was  found  among  them.  Having  landed  eif^ht 
passengers,  whose  names  and  addresses  were  forwarded  to  the 
sanitary  authorities  at  their  respective  destinations,  the  Borneo 
sailed  for  the  Thames,  where  she  arrived  on  July  28tb,  and  was 
dealt  with  in  the  usual  way  by  the  London  Port  Sanitary 
Authority.  There  was  no  further  manifestation  of  the  disease  in 
connection  with  this  ship. 
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No.  1. 


RBPOBT    on    the     NATURE     of    HAFFKIN£*S    PLAGUB  App.  B,  Ng  I. 

Prophylactic  ;  by  Dr.  E.  Klein,  F.R.S.  ontheNaiare 

of  Haffkine'a 
PlaffuePro- 

Since  the  appearance  of  epidemic  plague  at  Bombay  in  1896  g^^^Vn  *  ^^ 
Dr.  Hafifkine  has  employed  on  a  considerable  scale  as  a  protective  Fjb). 
inoculation  the  sterilised  broth  culture  of  virulent  plague  bacilli, 
which  is  now  known  as  Haffkine^s  plague  prophylactic  fluid. 
From  time  to  time  since  1898  reports  have  been  published  from 
the  Bombay  Laboratory  and  from  different   localities  in  India 
giving  an  account  and  statistical  tables  of  the  results  of  the 
{xrophylactic  injection  of  the  fluid  by  Haffkine,  his  assistants, 
and  different  medical  officers.    From  these  reports  it  appears 
that  as  to  the  real  prophylactic  value  of  these  injections  there 
can  be  no  manner  of  doubt.    The  Indian  Plague  Commission  in 
1900-1901  critically  sifted  the  evidence  brought  before  them  by 
Haffkine  and  by  many  other  mediqal  o£Bcers,  and,  although  some 
of  the  statistics  produced  were  not   admitted  by  them  to  be 
satisfactorily  collected  and  did  not  conclusively  prove  in  the 
particular  instances  the  value  claimed  for  the  injections,  there 
nevertheless  were  available  statistics  from  a  number  of  places, 
such  as  jails  and  hospitals,  which  in  the  opinion  of  the  Com- 
missioners fully  established  the  value  of  a  prophylactic  injection 
of  the  Haffkine  fluid. 

Haffkine  himself  admitted  that  owing  to  the  stress  of  circum- 
stances (the  demand  for  the  fluid  in  India  alone  was,  owing  to 
the  spread  of  the  plague,  enormous)  a  great  many  points 
concerning  the  precise  nature  and  the  best  method  of  employ- 
ment of  the  fluid  remained  still  unsolved.  For  instance,  the  Plague 
Commissioners  justly  point  out  that,  from  the  evidence  brought 
before  them,  there  does  not  seem  to  be  any  advantage  in  reinjection 
of  the  same  individual,  provided  the  dose  in  the  first  instance 
has  produced  the  anticipated  physiological  action.  Further, 
as  the  Commissioners  justly  observe,  there  is  as  yet  a  great  deal 
of  uncertainty  as  to  the  dosage  for  each  injection.  Haffkine  states, 
provisionally,  that  the  dose  for  a  human  being  should  be  such  as  to 
cause,  a  few  hours  after  subcutaneous  injection,  a  rise  of  tempera- 
ture of  at  least  2-3  degrees  Centigrade.  But  the  determination  of 
the  dose  on  these  lines  would  on  a  jrriori  grounds  meet  with  great 
difficulties,  because  it  can  hardly  be  supposed  that  all  human 
beings  injected  with  the  same  amount  would  re-act  in  the  same 
manner.  Another  method — also  provisional — adopted  by  Haff- 
kine in  judging  the  dose  of  the  prophylactic  is  the  amount  of 
solid  matter  (bacterial  growth)  present  in  the  culture.  But  this 
method  is  evidently  thsset  with  quite  as  great  difficuItieSy  for, 
even  assuming  that  simple  inspection  could  approximately 
determine  the  relative  amount  of  growth  in  different  brews,  there 
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App.  B.Na  I.  mnst,  owing  to  the  bacterial  growth  being  largely  in  the  form  of 

On  the  Nature  granules  and  fiocculi,  be  great  uncertainty  in  any  attempt  to 

|^5J^^»  distribute  this  solid  matter  in  an  uniform  manner  during  the 

physio ;  by  customary  decantation  of  the  fluid  into  the  several  small  bottles 

F.RA**  °'  or  tubes  ready  for  use. 

Of  not  less  importance,  and  of  equal  uncertainty,  is  the  action 
of  the  different  constituents  of  the  prophylactic,  0.^.,  the  bacterial 
bodies,  and  the  fluid  in  which  they  are  suspended.  The  Plague 
.  Commissioners,  for  instance,  cannot  satisfy  themselves  as  to  the 
presence  in  the  fluid,  per  «c,  of  any  toxin  or  of  any  bacterial 
products  necessary  for  the  object  of  prophylaxis. 

A  further  point  which  unquestionably  must  be  assumed  to  be 
of  importance  is  the  quality  of  the  strain  of  the  plague  bacilli 
used  in  establishing  a  culture.  On  grounds  of  analogy,  BjQ^ 
vibrio  cholersB,  bac.  of  typhoid,  it  is  to  be  anticipated  that  the 
initial  virulence  of  the  microbe  determines,  caeteris  paribus^  the 
degree  of  protective  potency  of  the  ensuing  culture.  And  as  a 
last  point  worthy  of  consideration,  there  is  the  question  of  the 
nature  of  the  change  in  the  blood  and  tissues  of  a  human  being  or 
of  an  animal  injected  with  the  prophylactic ;  that  is  to  say,  the 
question  of  the  degree  of  immunity  conferred  by  inoculation 
against  infection,  and  to  what  extent  are  agglutinating,  antitoxic, 
and  germicidal  substances  to  be  met  with  in  the  blood  of  the 
injected  animal. 

All  the  points  abovo  enumerated  require  to  be  elucidated 
before  claim  can  be  made  to  a  fair  understanding  of  the  action 
of  the  prophylactic  ;  before,  that  is,  a  rule  of  thumb  practice  can 
be  superseded  by  a  scientifically  proved  method  of  standardising 
and  of  using  the  prophylactic. 

I  now  proceed  to  describe  the  experiments  and  observations 
which  have  been  undertaken  towards  the  elucidation  of  some  of 
these  matters. 


The  Prejaration  of  Haffkine's  Plagtie  Prophylactic. 

• 
The  fluicL  which  Haffkine  (Proceedings,  Royal  Society,  June, 
1900)  prepares  for  distribution  and  transmission  is  a  broth  culture 
of  6.  pestis  incubated  for  four  to  six  weeks,  and  then  sterilized  at 
65-70^  C.  for  one  hour.  It  is  next  decanted  into  and  preserved  in 
special  bottles  each  containing  about  0*5  per  cent,  carbolic  acid. 
The  prophylactic  employed  in  the  experiments  to  be  recorded 
was  in  most  respects  prepared  like  Haffkine's  broth  culture,  with 
addition,  that  is,  of  a  few  drops  of  sterile  clarified  butter.  It  was 
decanted  into  test  tubes,  each  capable  of  containing  32-36  cc, 
which  vf&te  then  sealed  and  finally  sterilised  at  70°  C.  for  one  hour. 
No  preservative,  however,  was  added. 

Haffkine  has  pointed  out  that  different  "  brews  "  of  the  prophy- 
lactic started  from  the  same  plague  culture,  notwithstanding  that 
the  broth  itself,  the  addition  of  clarified  butter,  the  temperaliiire, 
and  all  other  conditions  are  as  far  as  possible  the  same,  show  after 
w  like  period  of  incubation  different  amounts  of  bacterial  growth 
in  the  form  of  floccular  and  granular  sediment    My  experience 
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fully  bears  this  out.    Thus  of  a  group  of  flasks  (8-12)  treated  app.bjNo.1. 
seemingly,  and,  indeed,  intentionally,  in  exactly  the  same  manner  on  the  Nature 
— 1.«.,  same  make  of  peptone  broth,  same  amount  of  ghee  added,  pwuePro-* 
same  stock  culture  of  plague  used  for  infection,  same  platinum  Rp&\*<' '  ^'^ 
needle  used  in  this  process,  same  temperature  of  incubation,  same  k.rjb.^  ' 
duration  of  incubation — not  all  show  the  same  amount  of  sedi- 
ment of  solid  growth.    While  some  flasks  of  this  brew  contain  a 
comparatively  large  amount  of  the  floccular  and  granular  sedi- 
ment, others  show  this  to  a  conspicuously  less  degree.     I  have 
found  that,  caeterU  paribus^  the  incubation  of  the  flasks  at  25°  C. 
for  the  last  fortnight  or  three  weeks  of  preparation — the   first 
fortnight  having  been  passed  by  the  flasks  in  an  incubator  at 
37°  C. — yields  the  greatest  amount  of  sediment,  certainly  greater 
than  if  the  flasks  are  kept  for  the  whole  five  week  at  37°  C. 

Another  point  in  which  I  fully  confirm  HafPkine's  statement, 
and  one  which  I  think  of  importance,  is  this :  The  presence  of  a  thin 
layer  of  droplets  of  ghee  on  the  surface  of  the  broth  is  an  excellent 
and  sure  means  of  increasing  the  amount  of  bacterial  growth. 
This  is  particularly  well  shown  after  the  inoculated  flasks  are  trans- 
ferred to  a  temperature  of  25°  C.    The  ghee  drops  at  this  tempera- 
ture become  solid  flat  platelets ;  and  in  connexion  with  them,  and 
extending  underneath  them  rapidly,  the  growth  appears  in  the 
form  of  a  whitish  scum  (with  stalactites),  which,  on  shaking, 
becomes  readily  detached  and  falls  to  the  bottom  of  the  fluid, 
only  to  be  in  the  course  of  a  few  days  replaced  by  a  similar  fresh 
scum.     In  this  way,  viz.,  by  keeping  the  flasks  for  the  last  two  to 
three  weeks  at  the  temperature  of  25^  C.  and  shaking  the  flasks 
every  three  or  four  days,  the  greatest  amount  of  sediment  (granules 
and  flocculi  of  growth)  will  be  obtained.    It  is  a  fact,  although  it 
does  not  well  agree  with  a  general  assumption,  that  not  even  after 
four  weeks  is  the  growth  finished,  i.«.,  is  the  nutritive  material  in 
broth  exhausted.    This  may  appear  strange,  since  in  the  case  of  a 
rapidly  growing  microbe  like   the  Bacillus   pestis  one    would 
a  2)riori  expect  that  at  a  temperature  of  37°  C.  the  growth  would 
have  been  completed  and  the  broth  *'  exhausted  *'  in  the  space  of 
10  days  or  a  fortnight.     But  this  ib  manifestly  not  the  case  ;  after 
a  fortnight's  incubation  at  37°  C.  the  flasks,  on  transference  to  a 
temperature  of   25*  C,  exhibit  a  conspicuous  further   growth 
which  continues  even  to  the  end  of  six  weeks.    In  regard  of  all 
flasks  so  treated,  subcultures  were  made  on  gelatine  and  agar  with 
a  platinum  loop,  a  single  loopfuU  being  transferred  from  the  flask 
to  the  new  culture  medium.    lu  every  instance  great  numbers  of 
colonies  developed,  particularly  in  the  gelatine  tubes.    This  proves; 
liiat  the  bacilli  in  the  flasks  were  still  living  and  active;    that. 
they  had  not,  a^  was  to  be  anticipated,  died  off  in  the  course  of  a 
few  weeks  in  large  numbers.    I  think,  with  Haffkine,  that  the 
addition  of  the  clarified  butter  is  the  important  means  by  which 
tbe  bacillary  growth  is  maintained  and  its  amount  increased. 

In  the  course  of  the  last  two  years  I  have  sealed  and  sterilized 
nearly  12,000  tubes  (each  containing  32-36  cc.)  without  a  single 
&tilure.  All  of  them  showed,  when  kept  in  an  upright  position, 
a  perfectly  clear  fluid  with  the  granular  and  floccular  sediment. 
Accidental  and  extraneous  contamination  did  not  occur. 
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Ontlio  Mfttnra 

ofBaflkiiia's 

FU^ePko- 


The  PhysidogiccU  AcHan  of  Solid  Sterilized  Masees  of 

Plague  Bacilli. 

All  obfleryeiB  who,  as  regards  plagae,  have  worked  with  the 
bacillary  growth  en  masse  have  found  that  the  injection  into  the 
animal  body  of  the  sterilized  material  in  sufficient  amounts  has  a 
protective  action.  ELaffkine  himself  {cf.  the  evidence  before  the 
Plague  Commission)  laid  stress  on  this.  It  is,  in  his  view,  the 
amount  of  the  bacillus  sediment  in  the  prophylactic  fluid  which 
determines  the  dose,  the  amount  of  precipitate  and  the  amount  of 
the  dose  standing  in  inverse  proportion.  Oalmette  (Harben 
Lectures,  London,  1900)  also  relies  almost  entirely  on  the  bacillary 
bodies  (sterilized)  as  being  the  essence  of  the  prophylactic 
material. 

In  my  Plague  Report  for  1896  (Report  of  the  Medical  Officer 
for  1896-1897)  I  had  already  described  (p.  297)  a  number  of 
experiments  in  which  the  bodies  of  plague  bacilli,  scraped  from 
the  agar  surface  and  sterilized  by  heat,  were  injected  in  repeated 
doses  subcutaneously  and  intraperitoneally  into  guinea-pigs  and 
rabbits.  I  there  showed  that  sterilized  cultures  (solid  growth  on 
gelatine  and  agar  broth  cultures)  repeatedly  injected,  in  large 
doses,  subcutaneously  or  intraperitoneally,  into  guinea-pigs,  do  not 
confer  absolute  protection  on  the  guinea-pigs  against  further 
infection  any  more  than  does  repeated  injection  of  sub-fatal 
doses  of  living  plague  bacilli.  In  fact,  I  showed  in  an  unmis- 
takeable  manner  that  the  guinea-pig  is  an  animal  which  it  is 
extremely  difficult  to  inmiunise  against  plague.  This  fact  was 
subsequently  verified  in  a  series  of  experiments  which  Professor 
Haffkine  and  I  together  carried  out  in  my  laboratory  with  his 
plague  prophylactic.  We  found  that  even  by  injection  of  enormous 
doses  of  Hafifkine^s  plague  prophylactic,  such  as  yielded  positive 
results  in  protection  of  rats,  did  not  confer  absolute  protection 
on  the  guinea-pigs  against  subsequent  infection. 

In  the  same  report,  I  have  also  described  ^experiments  which 
conclusively  show  that,  as  was  to  be  anticipated  from  the  above 
negative  results,  the  blood  of  guinea-pigs  which  had  recovered 
from  induced  plague  (produced  by  injection  of  sub-fatal  doses 
of  living  plague  bacilli)  is  wholly  devoid  of  immunising  or 
germicidal  substances.  I  have  during  this  yearns  experiments 
sought  to  ascertain  whether  the  blood  of  guinea-pigs  previously 
prepared,  either  by  repeated  injection  of  sub-fatal  doses  of  living 
cultures  or  by  repeated  injection  of  large  doses  of  sterile  cultures, 
possesses  any  agglutinating  action  on  emulsion  of  plague  bacilli ; 
and  it  is  these  experiments  which  I  propose  here  to  describe. 

It  is  now  well  established  that  by  repeated  injections  of  an 
animal  with  a  particular  microbe  the  blood  and  tissues  of  this 
prepared  animal  undergo  certain  changes  the  result  of  which  is 
the  development  in  them  of  various  new  substances.  Amongst 
the«e,  two  at  any  rate  have  been  studied  carefully :  (a)  agglu* 
tinins ;  and  {h)  lysins,  or  germicidal  or  immunising  substances. 
I  do  not  discuss  here,  the  matter  being  outside  this  report,  the 
different  theories  that  have  been  put  forward  as  to  the  probable 
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nature  of   these   sabotanoes,  viz,,  whether  they   are   ferments  App.B.NaL 
(Ronx  V.  Emmerich)  or  are  some  highly  and  complexly  consti-  on  tb*  Nature 
tuted  orgpnic  bodies  other  than  ferments  (R,  Pfeiffer,  Ehrlich,  j$5^^" 
and  others).    I  am  content  to  give  consideration  to  their  mode  of  ^^^^^^^  ^^ 
action  as  observed  in  actual  experiment.  F^ji     ' 

(a)  The  agglutinins.  Bordet  and  Oruber  were  the  first  to  show 
that  the  blood  and  blood  serum  of  an  animal  subjected  to 
repeated  injections  of  culture  of  the  cholera  vibrio  sooner  or 
later  (usually  in  about  a  fortnight)  acquire  a  new  property  : 
That  when  a  small  quantity  of  either  is  added  to  an  emulsion  of 
the  cholera  vibrio  the  vibrios  soon  loose  their  motility,  are 
attracted  together,  and  become  at  the  same  time  '^  agglutinated  '* 
or  ^*  clumped,"  so  as  to  form  smaller  or  laiger  masses.  These,  on 
account  of  their  weight,  gradually  sink  to  the  bottom  of  the  tube 
in  which  the  emulsion  is  contained,  and  the  previously  turbid 
fluid  thus  becomes  clear.  This  process  of  ^'clumping"  or  ** agglu- 
tinating '*  has  been  also  studied  in  other  cases  besides  those  of  the 
cholera  vibrio,  and  it  has  been  shown  that  the  phenomenon  is  of 
a  fairly  general  character  ;  that  the  blood  of  an  animal  which  has 
been  repeatedly  injected  with  a  given  microbe — ^pathogenic  or 
non-pathogenic— acquires  the  power  to  '^  agglutinate  an  emulsion 
of  the  particular  microbe  with  which  it  had  been,  so  to  speak, 
*'  prepared.'*  It  had  been  further  shown  that  the  degree  to  which 
the  agglutinating  power  of  the  blood  can  be  raised  differs,  caeteris 
paribus^  in  the  different  animals  for  the  different  microbes  ;  that 
it  differs  also  in  regard  to  diverse  methods  of  administration,  and 
again  as  to  the  time  at  which  the  agglutinating  power  makes  its 
appearance.  A  few  instances  may  be  mentioned  in  illustration  : 
After  intraperitoneal  injection  into  guinea-pigs  of  8ub-&tal  doses 
of  living  culture  of  cholera  vibrio,  the  blood  serum  of  the  animal 
shows  some  weeks  later  (two  to  three)  distinct  agglutinating 
power  with  an  emulsion  of  cholera  vibrios  in  the  proportion  of 
1  :  20  or  even  1  :  40.  By  repeated  (three)  intraperitoneal  injection 
of  culture  of  living'  cholera  vibrios  this  agglutinating  power  of 
the  blood  serum  may  be  raised  to  1  :  100  or  even  200.  I  have, 
like  other  persons,  obtained  a  high  degree  of  agglutinating  action 
by  injecting  subcutaneously  first  a  large  dose  of  sterilized  and 
then,  from  week  to  week,  gradually  increasing  doses  of  living 
cholera  culture.  A  fortnight  after  the  last  (fifth)  injection  the 
blood  serum  of  the  guinea-pig  possessed  so  strong  an  agglutinating 
power  that  one  part  of  the  serum  agglutinated  completely,  and 
within  10  minutes,  200  parts  of  bouillon  emulsion  of  living 
(recent)  agar  culture,  or,  better  still,  a  24  hours*  old  peptone  salt 
solution  culture  oi  the  vibrio. 

As  regards  the  typhoid  bacillus,  a  high  a^lutinating  action  of 
the  blood  serum  of  guinea-pigs  can  be  produced  in  just  the  same 
way.  After  a  fifth  injection  the  blood  serum  agglutinates  com- 
pletely in  the  proportion  of  1  in  400  within  10  minutes,  the 
bouillon  emulsion  of  the  typhoid  bacillus  being  made  from  a  48  to  72 
hours  old  gelatine  culture. 

There  is,  however,  a  difference  between  the  two  microbes,  the 
vibrio  of  cholera  and  Bacillus  typhosus,  as  regards  the  above 
reaction.    The  agglutinating  action  of  the  blood  serum  of  a  cholera 
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AFP.B.Ne.L     prepared  animal  does  not  ensne  immediately,  say  within  a  few 

Ob  thb  Natpra   days,  but  takes  some  time,  at  least  a  fortnight,  to  develop ;  whereas 

|J^J^[*      in  the  case  of  a  typhoid  prepared  guinea-pig  the  agglatinating 

pbyiactie ;  by  action  can  be  shown  to  have  set  in  within  a  few  d^ys  of  the 

^^]|^         injection,  though  of  coarse  it  increases  somewhat  as  time  passes. 

This  fBCt  was  first  noted  in  the  case  of  typhoid  tever  in  man  by 

Widal.    He  found  that  the  blood  serum  possesses  early  in  the  acute 

stage  of  the  illness  an  agglutinating  action,  and  that  the  fact 

therefore  is  of  great  value  for  diagnosis.    As  regards  cholera  in 

man,  on  the  other  hand,  it  has  been  shown  that  the  agglutinating 

action  of  the  blood  cannot  be  demonstrated  till  about  two  or  three 

weeks  after  the  disease  has  passed  ofiE. 

I  now  proceed  to  consider  how  and  to  what  extent  the  blood 
of  animals  previously  **  prepared  "  with  plague  culture  acquires 
agglutinating  action. 

expbbimbnts  in  agglutination  with  culture  of 

Bacillus  Pbstis. 

Various  observers — Paltauf  (Wiener  Kl.  Wochenschrift  1897  N. 
22) ;   German   Plague  Commission   (Arbeiten  aus  dem  Eaiserl. 
Gesundh.  Band.  XVI.)  ;  Russian  Plague  Commission  (Annales  de 
rinstitut  Pasteur  1897  N.   7) ;    Vagedes  (Arb.  des  K.  Qesandh. 
Band.  XVII.) — have  described  positive  results  on  plague  culture 
with  the  blood  of  persons  that  had  passed  through  and  become 
convalescent  for  some  weeks  from  an  attack  of  bubonic  plague. 
Similar  positive  results  have  been  noted  with  the  blood  of  animals 
that  had  previously  been  prepared  and  protected  by  injection  of 
non-fatal  doses  of  plague  culture,  or  by  injection  of  Haffkine^s 
prophylactic.    Thus  Leumann,  in  various  reports  from  the  Bombay 
Plague  Laboratory,  mentions  such  positive  agglutination  results; 
Zabolotny  •  likewise  describes  such  positive  results ;  Dr.  Markl  t 
and  others  have  stated  the  same.    But  there  is  no  unanimity  of 
these  observers,  either  as  to  the  degree  of  dilution  or  as  to  the 
time  in  which  the  addition  of  the  blood  serum  produced  the 
agglutination  ;  there  is  in  most  of  their  descriptions  merely  the 
statement  that  positive  results  were  obtained.    Further,  there  is  no 
detailed  account  of  the  manner  in  which  the  test  was  applied.    As 
I  have  pointed  out  in  the   Lancet  (February  16th,  1901).  it  is 
extremely  difficult  to    obtain    an  emulsion    of    plague  culture 
suitable  for  the  agglutination  test,  owing  to  the  fact  that  the 
Bacillus  pestis  has  in  all  media  a  tendency  to  grow  in  coherent 
masses,  the  individual  bacilli  becoming  naturally  agglutinated  by 
an  interstitial  (intercellular)  sticky  sul^tance.    As  is  well  known, 
and  as  I  have  pointed  out  in  my  report  for  1896,  the  B.  pestis  forms 
in  broth  cultures  granules  and  flocouli  of  agglutina^bed  masses, 
which,  even  on  shaking,  do  not  readily  or  to  any  lai^e  extent  break 
up  into  their  constituent  elements.    Wherefore  a  broth  culture 
cannot  be  used  for  the  test  since  the  plague  bacilli  are  already 
showing  agglutinated  masses.    The  same  is  the  case  with  agar 
cultures.    As  is  known,  and  as  has  been  repeatedly  pointed  out 

•  Arohivee  dee  Sciences  Biologiques  de  St.  Petenbourg,  Vol.  VIII.,  N.  1. 
t  Centralbl.  fnr  Bakteriologie,  &c.,  Vol.  XXIX.,  Nd.  21,  p.  810. 


(1896),  the  BticillnB  peetis  grows  on  the  surface  of  agar  as  a  app.  b,No.l 
characteristic  filmy  translucent  sticky  layer  ;  so  that  when,  with  a  on  the  Nstpre 
platinnm  needle,  a  pailicle  is  attempted  to  be  removed  the  growth  pi^^p^' 
is  drawn  ont  ahmg  with  it  as  a  slimy  thread.    When  an  attempt  R^^^fjjjj'*^ 
is  msde  to  emnlsif}*  such  growth  the  utmost  that  can  be  achieved  F.ka. 
by  shaking  it  up  in  broth  or  salt  solution  is  a  breaking  up  into 
larger  or  smaller  flocculi,  on  account  of  the  presence  of  the  gelatin- 
ous ii^terstitial  substance  by  which  the  bacterial  cells  are  agglutin- 
ated.   To  use  therefore  for  the  agglutination  test  an  emulsion  in 
which  from  the  outset  there  are  present  small  and  large  masses 
would  not  only  be  useless  but  might  be  altogether  misleading. 
While  these  difiQculties  are  found  with  broth  cultures  and  with 
cultures  on  agar  and  on  serum,  they  apply  in  much  less  degree  to 
cultures  of  B.  pestis  on  the  surface  of  gelatine.    For  on  this  medium 
the  Bacillus  pestis  forms  a  growth  which  is  fairly  dry  and  not 
of  a  viscid  nature,  although  here  also  the  bacilli  are  intimately 
aggregated.    A  fairly  uniform  emulsion  can,  however,  usually  be 
ttbtained  from  a  surface  gelatine  culture  by  shaking  up  a  particle 
of  the  growth  in  bouillon  or  in  salt  solution.    By  shaking  up 
gelatine  growth  in  distilled  water  an  excellent  emulsion  can  also 
be  rapidly  established. 

First  ae  to  the  bouillon  and  salt  emulsion  of  gelatine  culture  of 
the  bacillus. 

After  a  considerable  amount  of  experimentation  with  gelatine 
cultures,  recent  and  old,  I  have  found  that  gelatine  cultures  of  a 
recent  or  fairly  recent  date,  e,g.^  established  from  2  to  10  or  12 
days,  are  most  suitable.  A  particle  of  the  growth  is  removed 
with  a  platinum  needle  or  platinum  loop  and  distributed  by 
agitation  in,  Fay,  salt  solution  so  as  to  render  the  fluid  slightly 
turbid.  As  in  other  similar  experiments  on  agglutination,  too 
great  turbidity,  i.e.,  too  thick  an  emulsion,  is  to  be  avoided.  While 
in  most  instances  an  emulsion  is  obtainable  in  this  manner,  in 
others  it  is  not  pofislble  to  get  rid  of  small  aggregations  of  the  badUi. 
No  amount  of  shaking  can  dissociate  these,  and  such  an  emulsion 
is  for  obvious  reasons  not  of  sufficient  reliability  for  application 
of  the  agglutination  test.  When  such  is  the  case  I  adopt  the 
following  plan  for  making  a  workable  emulsion  :  I  make  (a)  a 
thick  emulsion  and  filter  this  through  a  double  filter  paper,  by 
which  means  all  the  larger  aggregations  are  kept  back  and  only 
the  isolated  or  fairly  isolated  or  very  minute  groups  are  let 
through  ;  Or,  {b\  I  take  a  particle  of  growth  from  the  gelatine 
culture  tube  and  rub  it  over  the  sLinting  surface  of  a  fresh 
gelatine  tube,  after  which  a  few  cc.  of  salt  solution  are  poured 
over  this  new  surface  and  the  tube  slightly  shaken  till  the  fluid 
had  worked  off  the  matter  from  the  surfoce. 

I  have  made  also  an  extensive  series  of  observations  with  regard 
to  the  mere  9edifnent(Uion  of  emulsions  (broth,  salt  solution, 
water)  of  B.  peatis  in  tubes,  in  capillary  pipettes,  &c.  As  a  result 
I  have  found  that  any  conclusion  as  to  positive  sedimentation 
and  agglutination  resulting  from  addition  to  them  of  blood  has 
no  value  whatever,  and  for  the  simple  reason  that  some  (in  fact 
many)  emulsions  of  plague  bacilli  sediment  in  such  tubes  and 
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capillary  pipettes  spontaneously  without  the  addition  of  anything 
Similarly^  they  sediment  after  the  addition  of  various  indifEerent 
fluids,  e.g,^  normal  blood  serum,  aqueous  humour,  strong  salt 
solation,  peptone  solution.  All  these  cause  the  bacilli  to  settle 
down  to  the  bottom  of  the  fluid  which  itself  becomes  quite  limpid. 
I  would  go  so  far  as  to  warn  all  observers  from  relying  on  the 
agglutination  test  with  emulsions  of  non-motile  bacteria  in  which 
is  involved  similar  liability  to  mere  sedimentation.  At  any  rate 
my  experiments  on  agglutination  with  emulsion  of  B.  pestis  by 
sedimentation  have  given  very  unsatisfactory  results,  and  I  have 
therefore  abandoned  them  and  have  relied  solely  on  the  aggltUina- 
lion  teat  under  the  microscope.  In  using  this  it  is  necessary  to 
subject  a  large  drop  of  the  mixture  of  emulsion  and  blood  serum 
to  microscopic  examination,  so  as  to  give  the  suspended  bacilli  a 
fair  chance  of  coming  together.  If  the  test  be  made  by  covering 
a  small  drop  of  the  mixture  deposited  on  a  glass  slide  with  a 
covering  glass,  and  thereby  exposing  the  bacilli  only  in  a  very 
thin  layer,  there  would  be  no  chance  given  to  the  non-motile 
(plague  or  other)  bacilli,  if  any  were  present,  to  respond  to  the 
agglutination  force. 

A  further  point  in  connexion  with  these  experiments  which 
needs  to  be  insisted  on,  is  that  the  agglutination  test  is  valueless 
with  bouillon  emulsions.  If  a  good  and  workable  bouillon 
emulsion  of  B.  pestis  is  prepared  from  a  gelatine  culture  in  the 
manner  already  described — an  emulsion  for  instance  in  which 
the  great  majority  of  the  bacilli  are  well  isolated  and  in  which 
perhaps  only  here  and  there  small  groups  of  two  or  three  bacilli 
occur — if,  I  say,  such  bouillon  emulsion  is  then  watched  under 
the  microscope  it  will  be  found  that  agglutination  occurs  in  a 
comparatively  rapid  way.  Clumps  of  fair  size  are  formed  within 
10-15  minutes  or  even  less,  so  much  so  that  in  some  experiments 
with  no  addition  of  any  material  whatever  *^ complete"  agglu- 
tination in  fairly  large  masses  and  disappearance  of  all  single 
bacilli  as  such  occurs  in  15~30  minutes.  Bouillon  emulsions  of 
plague  bacilli  for  the  object  of  making  the  agglutination  test 
are  therefore  altogether  useless.  More  than  that :  I  have  shown 
{Ths  Lancet^  February  16th,  1901)  that  the  addition  of  sterile 
bouillon  to  a  good  and  otherwise  permanent  salt  emulsion  of  B. 
pestis,  in  the  proportion  of  1  to  20  or  .even  1  to  40,  causes  within 
15-30  minutes  distinct  agglutination.  I  am  disposed  to  think  that 
the  unreliable  and  unsatisfactory  agglutination  results  obtained 
by  some  observers  with  the  B.  pestis  have  been  due  to  their  using 
bouillon  emulsions,  such  for  instance  as  are  very  useful  in  the 
case  of  B.  typhosus.  Vibrio  choler»,  and  other  microbes. 

Another  kind  of  emulsion  to  be  avoided  in  testing  for  agglutin- 
ation with  the  plaguo  bacillus  is  the  watery  emulsion.  The  first 
experiments  that  I  made  with  a  watery  emulsion  of  gelatine 
plague  culture  were  remarkable  and  deserve  to  be  described  in 
detail.  Removing  a  particle  of  the  growth  from  a  week's  old 
gelatine  culture  (slanting  surface)  and  placing  it  in  stiiBrile  distilled 
water,  it  was  noticed  that  even  a  comparatively  slight  agitatton 
produced  an  excellent  emulsion ;  very  soon  neither  with  the 
unaided  eye  nor  with  the  microscope  eould  any  aggregated  maas 


365 

be  recognifled,  the  baoilli  formed  indeed    a  uniform  excellent  AFF.B.NaL 
emulsion.    The  blood  serum  of  an  animal  which  I  had  previously  On  thaNatm 
(and  also  afterwards)  ascertained  to  possess  distinct  agglutinating  SwS^p^' 
power  in  dilution  of  1  in  20,  was  added  in  the  same  proportion  ^^^  *  ^^ 
(vi£.y  1  in  20)  to  the  above  watery  emulsion  of  plague  bacilli.  f.r.&     ' 
The  result  was  quite  unexpected,  inasmuch  as  there  occurred 
complete  and  striking  agglutination  within  five  minutes.-    It  was, 
however,  noticed  that  on  adding  the  blood  as  such  (1  part)  to  an 
equal  amount  (20  parts)  of  water  there  occurred  at  once  a  dis 
colouration  of  the  flaid  (washing  out  of  the  Hfemoglobin  of  the 
blood  corpuscles),  in  consequence  of  which  the  blood  became  laky 
and  only  the  discoloured  stroma  of  the  blood  discs  was  left.    The 
agglutinated  masses  of  the  plague  bacilli  in  the  mixture  were  seen 
to  be  especially  associated  with  the  discoloured  stromata  of  the 
blood  discs.    A  comparative  experiment  made  with  blood  of  a 
normal  rabbit  (as  also  with  blood  of  normal  guinea-pig,  normal 
rat,  and  normal  man)  produced  exactly  the  same  result ;  and  I 
must  accordingly  attribute  to  the  haemolysis  occurring  when  a 
small  quantity  of  blood  is  placed  in  a  large  volume  of  water  this 
phenomenon  of  agglutination  of  the  bacilli  in  watery  emulsion  of 
plague  culture. 

For  making,  therefore,  a  trustworthy  test  experiment  as  to 
agglutination  of  the  bacilli  of  plague  by  a  given  sample  of  blood 
neither  bouillon  emulsions  nor  watery  emulsion  of  plague  culture 
must  be  used.  The  test  should  always  be  made  with  a  salt 
solution  emulsion  prepared  as  described  above.  A  good  salt 
emulsion  in  a  control  microscopic  specimen  sealed  up  shows,  even 
after  24  hours,  the  bacilli  in  a  isolated  condition. 

Next  as  to  the  blood  to  be  tested.  Comparative  observations 
which  I  have  made  in  this  respect  teach  that  care  is  required  to 
add  to  the  emulsion  the  defibrinated  blood  or  blood  serum,  not 
blood  in  which  complete  separation  of  the  fibrin  has  not  yet  taken 
place  ;  because  in  the  process  of  coagulation  apparent  agglutination 
of  the  bacilli  through  entanglement  of  them  in  fibrin  threads 
might  easily  be  mistaken  for  real  agglutination. 

Another  point  that  requires  elucidation  is  this :  Granted  that  a 
proper  salt  emulsicm  of  plague  bacilli  is  being  used,  and  granted 
also  that  the  sample  of  bloc^  to  be  tested  is  used  after  the  com- 
plete separation  of  the  fibrin,  the  question  arises  in  what  dilution 
and  for  what  length  of  time  should  the  test  be  carried  out  ?  As  is 
well  known  in  the  case  of  an  animal  well "  prepared  **  with  typhoid 
culture,  or  with  cholera  culture,  ngglutination  is  positive  even 
when  the  animal's  blood  serum  is  used  in  very  high  dilutions — 
e.g,^  1  in  200, 1  in  500,  and  even  1  in  1,000 — agglutination  (under 
the  microscope)  occurring  in  a  decided  fashion  within  the  hour. 

In  the  observations  of  some  authors  (Bordet)  the  addition  of 
normal  serum,  the  placing  of  the  mixture  in  the  hot  incubator, 
and  various  other  factors  are  introduced  which  have  an 
accelerating  influence  on  the  agglutination.  These  and  similar 
observations  are  no  doubt,  both  from  a  theoretical  and  practical 
point  of  view,  of  value.  But  in  the  case  of  the  agglutination 
of  plague  culture  I  have  limited  myself  preferably  to  making 
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App.  B.Wa.  L  the  test  in  as  simple  and  tinif orm  a  manner  as  possible,  so  as  to 
OntheNatare  avoid  the  Introduotion  of  quasi  ^ctraneons,  for  the  most  part 
'^' ""**"""'"      unknown,  new  faotore.     The  explanation  of  the  process  and 

nature  of  the  phenomenon  of  agglutination  is  in  itself  complex 
and  difficult  in  its  most  simple  form,  and  it  is  made  considerably 
more  complex,  without  adding  to  the  better  understanding  of  it, 
by  introdocing  a  number  of  unknown  additional  factors.  I  have 
convinced  myself  early  in  my  experiments  that  the  blood  serum 
of  rats  preyiously  protected  against  plague,  as  also  the  blood  seram 
of  guinea-pigs  previously  prepared  by  repeated  injection  of  sub- 
fatal  doses  of  plague  culture,  has  unmistakeably  the  power  to 
agRlutinate  the  plague  bacilli  in  a  salt  emulsion  of  gelatine  plague 
culture  when  used  in  dilution  of  1  in  20,  this  agglutination  taking 
place  within  the  half  hour. 

As  will  be  presently  described,  the  agglutination  test  has  been 
made  in  a  considerable  number  of  cases  of  protected  animals,  and 
as  a  result  it  has  been  found  that  a  dilution  of  1  in  20  left  at  rest  for 
half  to  one  hour,  is  a  fair  standard  and  index  for  deciding  one  way 
or  another.  In  the  first  place,  I  found  that  if,  in  a  given  instance, 
the  agglutination  test  was  positive  with  a  dilution  of  1  in  20 
within  the  half  hour,  it  was  positive  also  at  1  in  30  within  the 
hour,  but  doubtful  with  1  in  40  within  the  hour ;  and,  on  the  other 
hand,  that  if  the  agglutination  test  was  negative  at  1  in  80  within 
the  half  hour,  it  was  equally  negative  at  1  in  10,  or  less,  dilution 
within  the  half  hour.*  In  all  the  statements  to  be  made  here  the 
test  was  declared  positive  if  in  dilution  of  1  in  20  distinct 
clumping  was  observed  within  the  hour  in  a  preparation  made  in 
the  manner  of  the  hanging  dro{f. 


(I.)    EXPERIMENTS   OF  AGGLUTINATION    WITH 

BLOOD    OF   GUINEA-PIGS. 

1.  Guineor-piga  1  and  2. — (a.)  These  two  guinea-pigs  were 
injected,  February  18th,  with  a  salt  emulsion  of  the  laboratory 
B.  peBtis,t  scraped  from  the  slanting  surface  of  an  agar  culture. 
The  emulsion  was  thick  and  strongly  turbid,  and  had  been 
sterilized  at  70^  C.  for  15  minutes.  Cultures  made  after  the 
sterilization  did  not  yield  any  colonies  of  B.  pestis.  Each  animal 
received,  subcutaneously,  the  whole  growth  covering  the  surface 
of  one  agar  tube  (6  centimetres  by  2  centimetres). 

(6.)  The  same  two  guinea-pigs  were  re-injected,  subcutaneously, 
on  February  28th  (10  days  later)  with  exactly  the  same  kind  and 
same  amount  of  sterilized  culture. 

On  March  11th  (t.^.,  11  days  after  the  second  injection)  blood 
of  both  guinea-pigs  was  withdrawn,  allowed  to  clot,  and  test  was 
made  with  the  serum  on  salt  emulsion  of  the  laboratory  B.  pestist 
from  gelatine  culture,  the  dilution  being  1  in  20. 

*  Dr.  Harkl*8  obserrations,  Oentral  bl.  f.  Bakteriologie,  Ac,  p.  SIO,  Vol. 
XX]X»N.  21,  loM  a  great  deal  of  ibeir  value  beoante  he  naee  dilatUma  m  low  as 
1  :  2,  1  :  6,  and  speaks  of  24  hoors'  duration. 

t  In  all  experiments  described  here  and  subsequently  the  strain  of  pla^ae 
baollli  was  one  derived  from  a  case  of  plague  pneumonia  tl^t  had  oocn^r^  iq 
1896  in  th9  I^ndon  docks, 
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£It  is  to  be  understood  that  in  all  experiments  (without  app.  b.  y q.  l 

exception)   of  agglutination  of  emulsion  of  plague  baoilli  a  onth*K»ture 

control  specimen  was  made  of  the  emulsion  alone  without  piJ^JJ^!* 

the  blood,  so  as  to  make  sure  that  in  the  particular  emul-  phyiactic ;  by 

Bion   agglutination    did    not    occur    spontaneously.      Such  p.r.r*®*°* 
has  taken  place   in   few    instances    for    reasons    unknown 
and    undiscovered.      In  such  an  instance  the    experiment 
with  the  blood  was  rejected  and  repeated  on  a  subsequent 
day.] 

In  10  to  20  minutes  there  was  an  indication  of  the  formation  of 
small  clumps.  In  one  hour  the  number  and  size  of  the  clumps 
had  increased;  but  altogether  the  agglutination  was  slight  and 
not  yery  pronounced. 

(c.)  The  same  two  guinea-pigs  were  therefore  re-inoculated  on 
March  11th  with  the  same  amounts  and  the  same  kind  of 
sterilized  plague  culture  as  in  the  previous  instance. 

On  March  27th,  that  is  16  days  later,  the  blood  serum  of  these 
two  guinea-pigs  was  again  tested  on  salt  emulsion  of  B.  pestis 
(from  gelatine  culture),  dilution  1  in  20.  In  30  minutes  the 
agglutination  was  distinct,  some  largish  clumps  having  formed, 
and  in  one  hour  it  was  unmistakeable  and  practically  most  bacilli 
had  aggregated  into  loose  masses. 

• 

It  follows  from  these  experiments  that  after  three  sub- 
cutaneous injections  of  guinea-pigs  with  large  masses  of  solid 
growth  of  sterilized  plague  bacilli  the  blood  of  these 
animals  acquired  unmistakeably  the  power  to  agglutinate 
plague  bacilli. 

The  blood  of  one  of  these  guinea-pigs  was  used  for  an  agglutina- 
tion experiment  on  two  different  strains  of  plague  bacilli,  the  one 
derived  from  a  plague  rat  which  died  in  a  dock  warehouse  in 
Cardiff,  the  other  from  a  plague  rat*  which  died  in  Cape  Town. 
In  'both  these  instances  the  test  (dilution  1  in  20  for  half  an 
hour)  proved  as  positive  as  with  the  strain  of  laboratory  plague 
bacilli. 

(rf.)  The  same  two  guinea-pigs  were  again  injected  on  March 
27th  with  about  a  platinum  loopful  of  living  plague  bacilli  from 
an  agar  surface  culture  about  seven  weeks  old ;  that  is  to  say,  they 
were  injected  with  a  comparatively  small  and  presumably  non- 
fatal dose  of  an  attenuated  culture  of  living  plague  bacilli.  This 
was  done  because  former  experience  {see  my  Report,  1896-1897, 
p.  287)  has  shown  that  it  is  extremely  difficult  to  render  guinea- 
pigs  immune  agaiuBt  largish  doses  of  living  plague  bacilli.  As  a 
matter  of  fact,  both  the  above  guinea-pigs  developed  buboes  in  the 
course  of  the  next  few  days,  and  one  animal  (guinea-pig  No.  2) 
was  found  dead  on  the  10th  day  after  the  last  injection.  The 
other  animal  recovered  completely.  Nineteen  days  after  the  last 
injection  the  blood  serum  of  this  animal  was  tested  on  salt 
emulsion  of  B.  pestis  (dilution  1 :  20),  two  different  strains  being 
used  :  (a)  the  laboratory  strain  ;  (&)  a  strain  derived  from  a  case 
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App.  B,yo.  L  of  bubonic  plague  that  had  occurred  in  a  sailor  at  Llandaff.    The 

On  the  Nature  blood  semm  of  the  above  guinea-pig  caused  decided  agglutination 

y]SS^^  of  both  strains  in  10  minutes,  the  control  specimen  of  the  salt 

phyUujtto ;  by  emulsiou  showiug  no  alteration. 

Dr.  KJelii* 

The  single  injection,  therefore,  of  living  culture  had  decidedly 
enhanced  the  agglutinating  power  of  the  blood  serum  of  this 
animal. 

(e.)  The  further  history  of  this  animal  is  as  follows  :•— On  April 
22nd  it  was  re-inoculated  subcutaneously  with  one  loopfull  of 
living  bacilli  taken  from  a  recent  gelatine  culture  ;  it  was  further 
injected  on  May  2nd  and  May  28th  and  June  17th,  each  time 
with  two  to  three  loops  of  living  gelatine  culture.  On  July  9th 
its  blood  serum  was  tested  (dilution  1  :  20),  and  found  to  produce 
complete  agglutination  in  about  five  minutes,  certainly  within  10 
minutes.  On  same  day  (July  9th)  it  was  again  injected  with  two 
to  three  loops  of  living  culture.  Its  blood  serum  was  tested 
(dilution  1  :  20)  on  July  16th  and  gave  complete  agglutination  of 
plague  emulsion  in  10  minutes. 

On  July  18th  guinea-pig  No.  1  was  further  injected  with  two  to 
three  loops  of  living  culture.  On  July  29th  its  blood  serum  was 
tested  (dilution  1 :  20)  ;  result,  no  agglutination  in  15  minutes,  but 
distinct  in  40  minutes.  It  was  again  injected  on  July  31st.  On 
August  9th  its  blood  serum  produced  no  agglutination  in  30 
minutes.  The  animal  was  re-injected  on  August  26th.  Its  blood 
serum  was  tested  on  the  10th  of  September  ;  no  agglutination  in 
30  minutes.  Re-injected  on  September  16th.  Blood  serum 
showed  no  agglutination  on  October  1st,  but  gave  distinct  and 
complete  agglutination  within  10  minutes  on  October  15th  and 
on  October  17th. 

It  will  be  seen  from  this  experiment  that  the  agglutinating 
power  of  the  blood  serum  o|  this  animal  (No.  1)  showed  a  gradual 
increase  in  degree  as  time  went  on,  corresponding  to  the  increas- 
ing number  of  injections,  but  that  this  proceeded  only  to  a  certain 
point.  After  a  while  further  injection  not  only  did  not  enhance 
this  power,  but  failed  to  maintain  it ;  though  still  later  the  power 
became  (after  additional  injection)  again  restored.  These  results, 
qua  plague,  are  quite  in  harmony  with  those  already  obtained 
in  regsurd  of  parallel  experiments  as  to  agglutinins  (with 
typhoid  bacillus,  cholera  vibrio,  and  bacillus  coli) ;  and  as 
regards  also  anti-toxins  with  the  microbes  of  diphtheria  and 
tetanus.  As  in  former  experiments  (1896-1897)  with  plague, 
so  now,  even  a  sixth  injection  was  followed  by  the  appearance 
of  a  bubo,  though  the  animal  remained  otherwise  lively  and 
fed  well. 

This  guinea-pig  No.  1  will  be  again  referred  to  at  a  later  stage 
of  this  report. 

2.  Quinea-jjigs  Nob,  3  and  4. — These  two  animals  were  subjectea 
to  repeated  injections  with  at  first  sterile,  later  with  living  cul- 
ture, of  B.  pestis ;  but  the  experiment  differs  from  the  previous 


369 


experiment  in  that  all  injections  were  made  intraperitoneally.  app«b,no.i. 

Procedure  was  as  follows  : —  On  the  Nature 

of  Haffklne'a 
PlaffaePro- 
phylactio ;  by 
t>r.  Klein, 

F.aa 


No. 

Date  of  Injection. 

Method  of  Injec- 
tion. 

Material  (and  amount)  Injected. 

Ut 
2nd 

aid 

4th 
6th 
0th 
7th 
8th 
9th 

May            0th   .. 

«             28nd  «« 
June            6th   .. 

•  14th   .. 
Jnly             9th   .. 

n              18th   •• 

•  Slat    .. 
Anffost       a7th   .. 
September  10th   . . 

Intraperitoneal   . 

The  whole  growth  scraped  from  the 
surface  of  gelatine  culture  and  steri- 
lized for  16  minutes  at  70°  0. 

M                               n                               n 
n                             n                             n 

Small  dose  of  living  culture  (gelatine). 

»                           m                            » 

»                            «                            « 

H                                            «                                            W 

n                             n                             m 

N                                            M                                            It 

The  blood  serum  was  tested  (dilution  1  :  20)  on  the  following 
dates,  and  with  the  following  results  in  one  hour  : — 


Na 

Date. 

Besult 

1st 

2ttd 

3rd 

4th 

6th 

0th 

7th 

8th 

June             4th 

18th 

a8*h 

July              9th 

29th 

August          9th 

September  18th 

October        1st 

Negative. 

« 
Positive  (?). 

Bapid  agglutination  within  10  minutes. 

Distinct  dumping  in  10  minutes. 

Complete  agglutination  in  10  minutea 

Positive  in  6  minutes. 

Indication  of  agglutination  in  10  minutes,  but 
not  better  in  80  minutes  nor  in  1  hour. 

It  is  seen  from  this  series  that  the  triple  intraperitoneal  injection 
'  of  sterile  culture  was  less  effective  as  to  the  production  of  agglu- 
tinins than  had  been  subcutaneous  injection  of  like  material ; 
that  the  subsequent  two  intraperitoneal  injections  of  small 
doses  of  living  culture  brought  about  distinct  presence  in  the 
blood  of  agglutinins ;  and  that  while  further  similar  injections 
continued  to  enhance  the  agglutinating  power  of  the  blood, 
the  ninth  injection  was  followed  by  a  distinct  decrease  of  this 
power. 

3.  Ouinea-pigs  No8.  5  and  6. — These  two  animals  (half- 
grown)  were  repeatedly  injected  subcutaneously  with  Haffkine 
prophylcictic^  prepared  by  myself  in  the  manner  already 
described. 
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App.  B,  No.L        The  animals  were  injected  on  the  following  dates/and  with  the 

On  the  Nature  f  ollOwin&f  amounts  : — 
of  HaffUne's 

by 


Plaeue  Pro- 
phylactic ; 
Dr.  Klein. 


No. 


F.R.S. 


Date  of  Injection. 


Method  of  Injec- 
tion. 


Material  (and  amount)  Injected. 


Ist 

2nd 

3rd 

4th 

6th 

6th 

7th 


June 
July 

M 

AujiHist 


27th  .. 

3rd  .. 

18th  .. 

1st  .. 

„  29th  .. 

September  17th  .. 

October       21iBt  .. 


Subcutaneous 


H 

n 

n 

ff 
n 


10  cc.  Of  Haffkine's  prophylactic 

V  n  M  « 

10  It  tf  »» 

10  „  '         n  u 

10  fi  n  rt 

10       ..  „  •. 


10 


The  blood  serum  was  tested  (dilution  1  in  20)  on  the  following 
dateSy  and  with  the  following  results  : — 


No. 


Result. 


1st 

July 

8th 

2nd 

n 

15th 

Srd 

n 

aoth 

4th 

August 

28th 

5th 

September 

13th 

6th 

November 

19th 

. .  J  Agglutination  doubtful  in  one  hour. 
Negative  in  one  hour. 


*t  w      n         «i 


n  M      n 


n  n 


■t  M 


The  subcutaneous  administration,  many  times  repeated,  of 
HaflEkine's  prophylactic  had  therefore  no  result  in  producing 
agglutinin  such  as  was  demonstrable  after  repeated  injection  of 
small  doses  of  living  culture. 

4.  Ouinea-pigs  Nos.  7  and  8. — ^These,  which  were  half-grown, 
were  injected  intraperitoneally  on  the  following  dates«  and  with 
the  following  results  : — 


No. 

Date  of  Injection. 

Method  of  Injec- 
tion. 

Material  (and  amount)  Injected. 

1st 

June           17th   .. 

Intraperitoneal  .. 

6  cc.  of  Haffkine*8  prophylactic. 

2nd 

„              27th   .. 

fi                •• 

5           »»                  ?i                 n 

3rd 

July            Ilth   .. 

M                                •• 

6            n                  *t                  • 

4th 

.    1,              18tb  •• 

«                                •» 

6            H                  n                  W 

6th 

August          Ist   .. 

n                     •• 

5            «                  fi                  w 

6th 

29th   .. 

»                     •• 

0              »                       H                       H 

7th 

September  17th   .. 

n                       •• 

10        .             •             » 

8th 

October       21st  .. 

w                       •• 

10                „                         H 
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The  blood  serum  was  tested  (dilution  I  in  20)  on  the  following  app.b.Mo.1. 


dates,  with  the  following  results  : — 


On  the  Nature 
of  Haffkine's 


No. 

Date. 

Be^nlt 

• 

iBt 

2nd 
3id 
4fth 
6th 

eth 

Jnne           27th 

July              8th 

80th 

AnffUBt         8th     ..    •  .. 

September   9th 

November  19th 

Indication  of  a«glntination  in  16  mlnntea. 
Complete  clamping  in  10  minutes. 
Slight  dumping  in  20  minutes. 
Negative  in  1  hour. 

M                          M 
»l                         tt 

This  series  of  experiments  are  in  accord  with  those  in  which 
the  blood  after  repeated  injections  acquired  a  gradually  increasing 
agglutinating  power,  and  later  on,  notwithstanding  continued 
injection,  again  lost  it.  They  moreover  tend  to  show  that  the 
intraperitoneal  injection  of  small  doses  of  HaflFkine's  prophylactic 
into  guinea-pigs  is  more  conducive  to  the  formation  of 
agglutinin  than  the  subcutaneous  administration  of  doses  twice 
as  large. 


(II.)  EXPERIMENTS  OF  AGGLUTINATION  WITH 

BLOOD  OF  RABBITS. 

In  this  series  rabbits  were  substituted  for  guinea-pigs,  and, 
as  will  be  shown,  the  rabbit  proved  very  much  more  satis- 
factory. 

5.  One  half-grown  rabbit,  No.  1,  was  injected  intravenously 
(ear  vein)  repeatedly  with  at  first  sterile  and  then  living  plague 
culture. 


Plague  Fro- 

ghylaotic ; 
•r.  Klein, 


F.B.a 


No. 


Date  of  Injection. 


Method  of  Injec- 
tion. 


Material  (and  amount)  Injected. 


Ul 


2nd 
Sid 
4th 
6th 


May    6th   •• 


„     28th  «« 

Jane  18th  .. 

July    9th  .. 

.     18th  .. 


Intravenous 


Salt  emulsion  of  plague  growth  scraped 
from  the  surface  of  a  gelatine  cul- 
ture and  sterilized  for  15  minutes  at 
70°  0.  The  amount  used  for  each 
animal  was  about  f  of  a  culture 
(6  centimetres  by  2  centimetres). 

Same  amoimt  and  same  kind  of 
materiaL 


>i 


Small  amount  of  emulsion  of  living 
culture. 


This  rabbit  was  found  dead  on  July  20th.     On  post-n^ortem 
examination  the  spleen  was  seen  to  be  permeated  by  small  grey 
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App.  B,Na  !•  nodules,  which  on  microscopic  and  cultural  examination  proved 
On  the  Nature  to  be  of  the  nature  of  pseudotubercle.  No  plague  bacilli  were 
pL^Prl^"     demonstrable  either  in  the  blood  or  the  organs. 


Ehylactic ;  hy 
ir.  Klein, 
P.RS. 


The  blood  of  the  rabbit  was,  however,  tested  for  its  agglutination 
(dilution  1 :  20)  on  various  occasions,  with  the  following  interesting 
results : — 


Na 

Date. 

Beault. 

iBt 

3nd 
8rd 
4th 

May  24th       

June  5th       • 

July   7th       

„    16th       

• 
Negative. 

Distinct  agglutination  in  90  minutes. 

Complete  agglutination  in  10  minutes. 

„                 „             within  5  minutes. 

From  this  it  appears  that  after  the  first  intravenous  injection 
of  sterile  culture  no  agglutinin  had  yet  been  formed,  but  that 
after  the  second  such  injection  there  was,  eight  days  lat^r,  distinct 
agglutinin  present.  Further,  that  this  became  enhanced  by  a  similar 
third  injection,  and  was  still  more  distinct  after  a  fourth  injection 
with  living  culture. 

6.  One  half-grown  rabbit,  No.  2,  was  injected  into  the  ear  vein 
in  precisely  the  same  manner  and  at  the  same  time  as  the  rabbit 
of  the  previous  experiment.  A  fortnight  after  the  third  injection 
with  sterile  culture  (first  injection  May  6th,  second  injection 
May  28th,  third  injection  June  13th),  t.^.,  June  27th,  the  animal's 
blood  serum  was  tested  (dilution  1 :  20)  and  was  found  to  produce 
complete  agglutination  in  10  minutes  ;  the  same  result  as  was 
observed  in  the  previous  experiment.  The  animal  unfortunately 
was  found  dead  on  July  8th.  The  post-mortem  examination 
showed  extensive  cysticercus  disease  of  the  omentum. 

7.  A.  half-grown  rabbity  No.  3,  was  injected  subcutaneausly  with 
HafiHcine's  prophylactic  at  the  following  times : — 


Na 

Date  of  Injection. 

Method  of  Injec- 
tion. 

Material  (and  amount)  Injarted. 

1st 

June           17th  .. 

Subcutaneous 

10  oc.  of  Haffkine's  prophylactic. 

2nd 

July             3id  .. 

M                                   •• 

10        „            „            „ 

Sid 

18th   .. 

m                       •• 

10       • 

4th 

August          1st  .. 

n                       .* 

10           n                 n"             „ 

6th 

H               20th   .. 

9                               •• 

10             H 

6th 

September  17th  .. 

N                                   •• 

10            n           *        H 

7th 

October       Slst  .. 

••                                  •• 

aO           H                  n                 „ 

8th 

November  21st  ., 

ft                                  •> 

20        „             «             ^ 
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The   results  of   the  testing  of  this  rabbit's  blood  seram  on 
emalsion  of  B.  pestis  (dilution  1 :  20)  were  the  following  : — 


No. 


1st 

Sod 

3rd 

4th 

Sth 

eth 

7th 
8th  ' 
9th 


Reimlt. 


June  27th 

July  and 

8th 

3l8t 

Angutt  26th 
September  13th 
October  2nd 
loth 
January      16th 


Negative  in  1  hour. 


«t 


Positive  in  10  minntes. 
Negative  in  1  hour. 


•* 


Positive  and  dlHtinct  in  15  minntes 


App.  B,  No.  L 

On  the  Nulure 
of  HaflTkine's 
Plagae  Pro- 

Bbylactlo ;  by 
r.  Klein, 
FJL& 


This  experiment  in  its  early  stages  contrasts  markeilly  t^ith 
similar  stages  of  experiment  5;  for  it  shows  that  the  stUHm- 
ianeous  injection  of  Haffkine^s  prophylactic,  even  after  re- 
peated (three)  administration  of  considerable  amounts  (10  cc. 
each  time)  did  not  succeed  in  producing  agglutinin  in  the 
animal's  blood. 


8.  Babbits  Nos.  5  and  6. — In  this  experiment  the  administration 
of  Haffkine's  prophylactic  was  effected  in  two  rabbits  by 
intravenous  followed  by  subcutaneous  injection.  As  regards 
rabbit  No.  5 : — 


No. 

Date  of  Injection. 

Method  of  Injec- 
tion. 

Material  (and  amount)  Injected. 

1st 

July              1st  .. 

• 
Intravenous 

5  cc.  of  Haffkine's  prophylacUo. 

2nd 

11th  .. 

w                               •• 

^            It                  •!                  n 

3id 

18th   .. 

Subcutaneous     . . 

*"            M                  1*                  n 

4th 

August         Ist  .. 

n                       •• 

10 

5th 

ft               29th   •• 

*»                       •• 

10 

0th 

September  17th  .. 

u                        •• 

10        „ 

7th 

October       2l8t  .. 

H                                   •• 

20            H                  t(                  n 

The  animal  died  on  November  4th.  On  post-mortem  exami- 
nation the  liver  was  found  atrophied,  fatty;  the  stomach 
was  much  distended  showing  few  hsemorrhagic  patches  in 
the  serous  covering ;  in  the  abdominal  cavity  were  numerous 
cysticerci. 
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At>p.B,No.  1.  Tlie  blood  Berum  of  this  animal  (rabbit  No.  5)  had  been  tested 

On  the  Nature  f or  agglutination  on  the  following  dates,  and  with  the  following 

of  Haffkine's       vtkan  1  ^a  - 

?lapie  Pro-        reSUlTS  . — 

)hyIactio ;  by 


Plague  Pro- 

Bhylactio; 
•r.  Klein, 


FRa 


Na 

Date. 

RoBoli. 

Ist 

2od 

Srd 

4th 

6th 

July              8th 

16th      ..       ... 

3lRt 

August        26th      .. 
September   9th 

Negatlye.    . . 

Ck>mpl9te  agglutination  in  16  mlnates. 

Negative  in.),  hoqr. 

Positive  in  10  minutes. 

Negatiye  in.l  hoty:. 

As  to  rabbit  No.  6  : — 


No. 

Date  of  Injection. 

Method  of  Injec- 
tion. 

Material  (and  amount)  Injected. 

Ist 

July              Ist  .. 

Intravenous 

2nd 

nth  .. 

»»                •• 

6            w                  n                  M 

Srd 

H              18th   . . 

Subcutaneous 

10        H             » 

4th 

August          Ut  .. 

•»               •• 

10                 H 

6th 

„               29th   .. 

n                       •• 

10            M                  n                  .« 

6th 

September  17th  .. 

N 

10                 „                           ,                           H 

7th 

October       21st  .. 

N 

18                   H                             M                             M 

8th 

November  21flt  .. 

ti                       •• 

X           n                 n                 n               ■ 

The  blood  sernm  of  this  animal  was  tested,  dilation  1  in  20. 


No. 

Date. 

Beeult. 

1st 

:^d 

Srd 
4th 
Gth 

July             16th 

Slst 

November  14th 

January        1st 

16th 

Positive  in  20  minutesi 

Negative  in  I  hour. 

Indication  in  15  minuton. 

Distinct  agglutination  10-15  minutes. 

t«                                            f*                                            M 

This  experiment  is  confirmatory  of  that  with  the  previous 
animal,  No.  5.  A  twofold  intravenous  injection  of  Haffkine*s 
prophylactic  brought  about  production  of  agglutinins.  But  at 
this  stage  a  single  subcutaneous  injection  of  10  cc.  not  only  did 
not  enhance  the  agglutinating  power,  but  on  the  contrary  seemed 
to  destroy  it,  though  it  reappeared  after  several  further  sub- 
cutaneous injections.  Another  important  fact  is  brought  to  light 
in  this  as  in  experiment  No.  7,  viz.,  the  distinct  agglutination 
possessed  by  the  blood  serum  nearly  two  months  after  the  last 
Injection 
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I  shall  have  to  reconsider  later  on  other  points  concerning  these    ^^'^^'  ^• 
animals,  but  at  present  I  proceed  with  the  examination  by  further  Onthe  Nature 
experiments  of  the  agglutination  phenomenon. 


Placrue  Pro- 

BhylActic ;  by 
)r.  Klein, 
F.B.S. 


(III.)  EXPERIMENTS  IN  AGGLUTINATION  AFTER 
INJECTION  OF  FILTRATE  OF  HAFFKINES 
PROPHYLAGTIG. 

9.  In  this  experiment  two  half-grown  guinea-pigs  were  injected 
subcutaneously  with  the  clear  filtrate  of  Haff  kine's  prophylactic. 
This  was  obtained  by  simply  opening  some  of  the  sealed  tubes  in 
which  the  prophylactic  had  been  preserved,  decanting  the  clear 
fluid  and  passing  it  through  a  Pasteur  Ghamberland  filter.  The 
filtrate  was  of  course  perfectly  limpid. 

Guinea-pigs    Nos.    9    and    10    (half-grown)    were    injected 
subcutaneously y  each  receiving  10  cc.  of  the  above  filtrate. 


No. 

Date  of  Injection. 

Method  of  Injec- 
tion. 

Materia  (and  amount)  Injected. 

Ist 

2nd 

3ni 

September  10th   .. 

17th   .. 

October     2l8t   .. 

Sabcutanecus 
ft 

• 
10  cc.  of  the  filtrate. 

M                         M 
It                         M 

One  of  these  guinea-pigs  died  December  23rd.    The  animal  was 
extremely  emaciated,  but  no  cause  for  its  death  could  be  found. 

The  blood  serum  was  tested,  dilution  1  in  20. 


No. 

Date. 

Besult. 

Ist 

2nd 
8rd 

September  aeth      

October      12th      

November  21st      

Negative. 

n 

10.  The  half-grown  guinea-pigs  Nos.  11  and  12  were  injected 
intraperitoneallyy  each  receiving  10  cc.  of  the  filtrate. 


No. 


Date  of  Injection. 


Method  of  Injec- 
tion. 


Material  (and  amount)  Injected. 


1st 

2nd 

8rd 


September  10th   .. 

17th   .. 

October      21st   .. 


Intraperitoneal   . . 


10  cc.  of  the  filtrate. 


The  tests  with  the  blood  serum  were  made  as  above,  but  with 
completely  negative  result. 


m 

^pp.^^o-  i-        11.  Two  half -grown  rabbits,  Noe.  7  and  8,  were  aubciUaneousty 
On  the  Natnre   injected  with  the  same  filtrate,  each  animal  receiving  20  cc. 

of  Haffkine*8 
Plague  Pro- 
pbylactic ;  by 
Dr.  Klein, 
F.R.8.  . 


No. 

Date  of  Injection. 

Method  of  Injeo- 
tion. 

Material  (and  amount)  Iniecied. 

Ut 

2nd 

Srd 

4th 

6th 

September  10th   .. 
17th   .. 
October      2l8t   .. 
November  2l8t   .. 
January      2nd   .. 

SubcutaneouH 

It               •• 

n                       •• 

ft  •• 
It                       •• 

20  cc.  of  the  filtrate. 

ti            t« 
1*            tt 

t»                           V 
w                        tt 

The  blood  serum  of  both  animals  was  tested,  dilutions  1 :20  and 
1 :  10  in  each  instance. 


No. 

Date. 

Besult 

l8t 

2nd 
Srd 

October      2nd      

November  20th      

January  Ist 

Negattve. 
•t 

From  this  it  appears  that  neither  in  the  rabbit  nor  in  the 
guinea-pig  was  there  any  agglutinin  formed  after  repeated 
injection  of  the  filtrate  alone  of  HafiHcine's  prophylactic.  It  was 
altogether  unexpected  that  half -grown  rabbits  should  after 
receiving  a  total  of  100  cc.  of  this  filtrate  yield  blood  scrum  which 
showed  no  sign  of  agglutinin  even  in  dilution  of  1 :  10. 


(IV.)  EXPERIMENTS  WITH  BLOOD  SERUM  OF  RATS. 

I  have  already  mentioned  that  rats  which  had  passed  through 
the  disease  (rats  which  had  first  been  prepared  by  Haffkine*s 
prophylactic,  10  cc.  subcutaneously  injected)  and  were  then 
injected  with  more  than  an  ordinarily  fatal  dose  of  living  culture 
of  the  plague  bacillus  developed  a  distinct  bubo  which  suppurated. 
This  after  some  days  healed  completely,  and  the  animals*  blood 
tested  along  with  salt  emulsion  of  gelatine  culture  showed  in  a 
conspicuous  degree  agglutination  (dilutions  1 :  20  and  1  :  40)  in  10 
minutes.  I  have  had  occasion  to  repeat  this  experiment  on  other 
rats  which  had  passed  through  a  non-fatal  attack  of  plague,  and 
have  been  able  fully  to  confirm  it. 

12.  In  this  experiment  three  rats  were  injected  subcutaneously 
with  Hafl'kine's  prophylactic,  each  animal  receiving  10  cc. 


No. 

Date  of  Injection. 

Method  of  Injec- 
tion. 

Material  (and  amount)  Injected. 

1st 

November  2l8t    .. 
December  Slst    .. 

SQbcutao»>u8 

.t               •• 

10  CO.  of  Hafrklne*8  prophylactic. 
>•            tt            1* 
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As  was  ascertained,  from    the    experiments   carried    out    in    ^'p-JM^o-I- 
conjunction  with  Prof.  Haffkine  in  1899,  a  single  injection  of  10  cc.  On  the  Nature 
of  this  prophylactic  into  rats  suffices  to  give  them  protection  pimePro^" 
a^inst  an  otherwise  fatal  dose  of  living  plague.    In  the  present  gy^P?^  *  ^^ 
instance  no  further  injection   beyond   the   above    20   cc.   was  fjb.s.^'^' 
employed.    The  blood  serum  of  one  of  the  rats  (after  the  animal 
had  been  killed)  was  tested  (dilution  1 :  20)  on  January  30th,  and 
it  showed  no  distinct  agglutination  within  one  hour. 

13.  Four  rats  were  injected  on  December  31st  subcutaneously 
with  HafEkine^s  prophylactic,  each  animal  receiving  8  or  10  cc. ; 
that  is  to  say,  two  full  grown  animals  received  each  10  cc.,  other 
two  half -grown  8  cc.  in  each  instance. 

On  February  5th,  one  of  the  small  animals  was  killed  and  its 
blood  serum  tested  (dilutions  1 :  20  and  1 :  10),  with  negative 
result  in  one  hour. 

It  follows  from  these  experiments  that  injection  into  rats  of 
Haffkine^s  prophylactic  in  amount  more  than  sufficient  to  protect 
them  against  a  fatal  dose  does  not  cause  the  production  in  their 
blood  of  any  agglutinins. 

14.  In  this  experiment  three  rats  were  subcutaneously  injected 
with  the  fiUrate  of  Haffkine's  prophylactic,  each  animal  receiving 
10  cc.  on  November  21st  and  other  10  cc.  on  December  3l8t. 

Their  blood  serum  was  t'^sted  on  February  2nd  (dilution  1  :  20 
and  1  :  10),  with  completely  negative  result.  This  result  was  to 
be  expected,  considering  that  the  injection  of  the  prophylactic  as 
such  did  not  in  previous  experiments  produce  agglutinins. 

Th«  results,  then,  of  the  numerous  experiments  here  described 
can  be  thus  summarised  : — 

1.  The  blood  of  rodents  (guinea-pigs,  rabbits,  ratp)  which  have 
been  repeatedly  injected  with  large  masses  of  the  sterilized  bodies 
of  B.  pestis  possesses  the  power  of  agglutinating  a  duly  prepared 
emulsion  of  the  bacillus  pestis.  Especially  in  rabbits  is  this 
manifest. 

2.  The  same  agglutinating  action  is  observed  with  respect  to  the 
blood  of  rodents  which  having  been  injected  with  sub-fatal  doses 
of  living  plague  bacilli  had  as  a  consequence  been  affected  with 
the  disease  and  recovered  from  it. 

3.  The  increase  in  agglutinating  action  of  the  blood  of  these 
''prepared"  animals  is  not  in  a  direct  ratio  to  the  amount  of 
material  injected,  or  to  the  number  of  the  different  injections.  It 
appears  to  go  on  increasing  up  to  a  certain  degree,  and  then  to 
decrease  or  be  lost  entirely. 

4.  The  repeated  administration  of  Haffkine^s  prophylactic  into 
guinea-pigs,  when  injected  subcutanemisly^  produced  no  agglutinin 
in  the  blood  ;  whereas  the  repeated  intraperitoneal  injection  of 
the  prophylactic  into  guinea-pigs  appears  to  have  produced 
agglutinin  which,  however,  was  soon  los^  even  during  continuance 
of  "  treatment." 
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5.  In  the  rabbit,  on  the  other  hand,  the  repeated  injection  (intra- 
venous, less  when  subcutaneous)  of  Haffkine's  prophylactic  did 
produce  agglutinins  at  one  or  another  stage,  although  on  the 
whole  such  production  was  uncertain. 

6.  In  the  rat  the  repeated  injection  subcutaneously  of  HafiEkine's 
prophylactic  failed  to  produce  agglutinin. 

7.  The  repeated  injection  (in  whatever  way)  of  the  filtrate  of 
Haffkine's  prophylactic  into  rodents  (guinea-pigs,  rabbits,  rata) 
failed  to  produce  agglutinins. 

Besides  the  experiments  on  agglutinins  above  summarised, 
investigation  has  been  made  of  the  power  of  the  blood  serum  of 
guinea-pigs  and  rabbits,  and  in  a  few  instances  also  of  rats, 
previously  immunised  in  various  ways,  in  inhibiting  the  action 
of  the  living  Bacillus  pestis,  when  such  serum  along  with  a  lethal 
dose  of  plague  was  injected  into  a  susceptible  or  unprepared  animal. 
In  other  words,  account  having  been  given  of  the  agglutination  or 
test  hi  vitro^  what  follows  will  deal  with  PfeiflFer's  test  or  the  test 
in  corpore. 


(V.)  EXPERIMENTS  IN  TESTING  BLOOD  OF  PRE- 
PARED  ANIMALS  FOR  THE  PRESENCE  OF 
GERMICIDAL  SUBSTANCE. 

(a.)  Guinea-pigs, — With  reference  to  the  guinea-pig  of  experi- 
ment I.,  guinea-pig  No.  1,  referred  to  at  page  366,  it  will  be 
convenient  here  to  restate,  in  tabular  form,  the  several  occasions 
on  which  this  animal  had  been  injected,  and  the  material  used  for 
injectioli  in  each  instance  : — 


No. 


Date  of  Injection.      Method  o^lnjec- 


Haterial  Injected. 


l8t 

.February    I8th   .. 

1 

SubcutaneouN 

Sterile  agar  culture. 

2nd 

24th    .. 

n 

n                  n 

3rd 

March         11th    .. 

n 

t«                  n 

4th 

27th    .. 

M 

Living  agar  culture. 

6th 

AprU          2L>nd    .. 

»♦ 

t>                           N 

6th 

May            2nd   .. 

H 

n                  n 

7th 

«               28th    . . 

n 

n                 • 

8th 

June           17th   .. 

n 

n                   f« 

9th 

July             eth    .. 

t» 

living  gelatine  culture. 

10th 

„               18th    .. 

M 

»t               »i 

11th 

„                    3l8t     .. 

l» 

fl                     rt 

12th 

August       26th    .. 

n 

n                       n 

'   13th? 

September  16th   . . 

n 

w                       n 

Test  in  corpore  of  the  blood  of  this  animal  was  performed  as 
follows  : — Blood  serum  of  the  animal  was  mixed  with  living 
plague  emulsion,  and  the  mixture  injected  subcutaneously  into 
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the  groin  of  a  gainea-pig,  a  like  amount  of  living  plagne  emulsion  ^^p-  ^o.  1. 
being  at  the  same  time  injected  into  a  control  guinea-p^g.    The  On  the  Nature 
two  animals  were  of  about  the  same  body  weight.    Thus  : —  pi^wpSS-* 

(1.)  July  16th.— Guinea-pig  No.  11  was  injected  with  100  cubic  B^ygj^n/  ^^ 
millimetrefi,  1000  cubic  millimetres  being  equal  to  1  fAs.    .' 
cubic  centimetre,  of  plague  emulsion,  plvs  25-30  cubic 
millimetres  of  blood  serum.      At  the  same  time  100 
cubic  millimetres  of  plague  emulsion  were  injected 
into  control  guinea-pig  No.  12. 

Both  guinea-pigs  developed  big  buboes.  The  control  guinea-pig 
died  on  the  13th  day,  the  other  guinea-pig  which  had  received 
plague  culture  pltAS  blood  serum  died  on  the  7th  day ;  both  of 
plague.  That  is  to  say,  the  control  animal  died  later  than  the 
other.  The  blood  serum  had,  therefore,  had  no  effect  whatever  of 
neutralizing  the  fatal  dose  of  plague  culture. 

(2.)  July  29th. — Guinea-pig  No.  17  was  injected  with  a  mixture 
of  100  cubic  millimetres  of  plague  emulsion  and  50 
cubic  millimetres  of  blood  serum.  At  the  same  time 
a  control  guinea-pig  No.  18  was  injected  with  100  cubic 
millimetres  of  plague  emulsion  alone. 

Guinea-pig  No.  17  developed]  no  bubo,  and  remained  quite 
lively  and  well.  Guinea-pig  No.  18  on  the  other  hand,  showed 
distinct  bubo  on  the  3rd  day  ;  this  enlarged  till  the  8th  day,  then 
gradually  diminished  and  disappeared,  the  animal  quite  recover- 
ing. This  experiment  is,  therefore,  faulty  in  this,  that  the  control 
animal  did  not  succumb  to  plague,  the  dose  injected  not  proving  a 
fatal  dose.  But  the  experiment  apparently  indicates  that  some 
inhibiting  effect  was  produced  by  mixing  the  blood  of  the  pre- 
pared guinea-pig  with  a  dose  of  plague  culture  that  served  in  a 
control  animal  to  cause  a  distinct  bubo.  Referring  to  the  table,  it 
will  be  seen  that  at  the  date  on  which  the  blood  serum  was 
obtained  from  the  guinea-pig  No.  1  this  animal  had  been  injected 
three  times  with  sterile  culture,  and  seven  times  with  small  doses 
of  living  culture  of  plague  bacillus,  and  that,  t|ierefore,  by  this 
time  ita  blood  seemed  to  contain  some  active  germicidal  substance 
although  in  a  small  amount. 

(3.)  August  10th. — Guinea-pig  No.  26  was  injected  with  a 
mixture  of  100  cubic  mi41imetres  of  emulsion  and  100 
cubic  millimetres  of  blood  serum.  At  the  same  time 
guinea-pig  No.  27  was  injected  with  100  cubic  milli- 
metres of  emulsion  alone. 

The  control  guinea-pig  No.  27  died  of  plague  on  the  Gth  day, 
the  other  guinea-pig.  No.  26,  died  of  plague  on  the  7th  day.  This 
experiment  does  not  denote  the  presence  of  germicidal  substance 
in  the  blood  of  guinea-pig  No.  1,  even  when  serum  and  plague 
emulsion  have  been  injected  in  equal  amount. 

The  guinea-pig  No.  1  had  been  injected  on  September  16th  a 
thirteenth  time,  this  time  with  a  double  dose  of  living  gelatine 
culture.  On  October  17th  the  animal  was  killed,  and  it  showed 
nowhere  any  pathological  appearances.  As  already  mentioned, 
its  blood  serum  at  this  stage  gave  on  agglutination  test  (dilution 
1 :  20)  completely  positive  result  in  10  minutes.    Its  blood  serujn. 
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Arp.  fi,Ko.  1.     as  also  a  salt  extract  of  the  spleen  (this  organ  looked  quite  normil). 
On  the  Nature   ^vere  now  used  in  the  following  manner  : — 

(1.)  200  cubic  millimetres  of  plague  emulsion  were  mixed 
with  200  cubic  millimetres  o6  blood  serum,  and  the 
mixture  injected  into  guinea-pig  No.  40. 

(2.)  200  cubic  millimetres  of  plague  emulsion  were  mixed 
with  50  cubic  millimetres  of  blood  serum,  and  the 
mixture  injected  into  guinea-pig  No.  39. 

(3.)  200  cubic  millimetres  of  plague  emulsion  were  mixed 
with  200  cubic  millimetres  of  thick  spleen  emulsion, 
and  the  mixture  injected  into  guinea-pig  No.  41. 

(4.)  200  cubic  millimetres  of  plague  emulsion  were  injected 
into  control  guinea-pig  No.  42. 

The  result  was  this  :  Guinea-pigs  42,  39,  and  41  died  of  plague 
on  the  fifth  day  ;  guinea-pig  40  died  of  plague  on  the  sixth  day. 
All  the  animals  had  typical  bubo  and  enlarged  spleen  crowded 
with  plague  bacilli.  From  this  it  appears  that  neither  the  blood 
nor  the  spleen  of  guinea-pig  No.  1  were  capable  of  exerting  any 
appreciable  germicidal  action.  That  the  guinea-pig  No.  1  was 
distinctly  protected  by  September  16th  is  proved  by  the  fact  that 
an  injection  on  that  day  of  a  considerable  dose  (certainly  more 
than  double  the  ordinary  fatal  dose)  did  not  cause  any  illness 
whatever  in  this  animal.  As  a  matter  of  fact,  sometime  previous 
to  the  above  date  the  guinea-pig  did  not  react  on  the  injection  of 
an  otherwise  fatal  dose  of  living  plague  culture.  And  yet  the  last 
named  experiments  prove  that  this  animal  possessed  neither  in  its 
blood  nor  in  its  spleen  those  substances  (antitoxins,  germicidal 
substances,  &c.)  which  we  associate  with  protection,  /.^.,  substances 
produced  by  repeated  injections  of  the  microbe,  as  in  diphtheria 
protection  and  cholera  protection.  It  is  justifiable,  therefore,  to 
conclude  from  the  above  very  striking  experiment  that,  as  regards 
the  guinea-pig,  the  injection  (13  times)  of  the  plague  microbe  does 
not  result  in  the  production  of  anti-bodies — germicidal  substances 
— Pfeiffer's  lysins  in  the  experimental  animal. 

The  second  guinea-pig  used  for  experiment  was  that  already 
referred  to  as  guinea-pig  No.  4,  page  36o. 

This  animal  had  been  injected  at  the  following  periods  : — 


No. 

Date  of  Injection. 

Method  of  Injec- 

tlOD. 

Material  (and  amount)  Injected. 

Ut 

May            6th   .. 

Intraperitoneal  .. 

Largo  doee  of  sterile  gelaUne  culture. 

2nd 

n            a2nd   .. 

« 

It                  «                  « 

3rd 

Jane            6th   . . 

fi               •• 

H                                         «l                                         tl 

4th 

14th   .. 

n                        •• 

Hmall  doHC  of  living  K<?ratine  culture 

5th 

Jnly            9th    .. 

i»                        •• 

• 
»t                   ■■                   *i 

Gth 

,t             18th   * . 

f»                        •• 

M                          n                          n 

7th 

n                 3kt    .. 

M                           n                           « 

Rth 

August       ^th   .. 

ft                           tl                           •• 

9th 

September  16th   . . 

• 

H                                         H                                         >« 
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The  test  in  corpore  was  made  as  follows  : —  ^'''  ?i?®'  *• 

Oo  the  Natnre 

(1.)  July    29th. — Guinea-pig    No.    19    was    subcutaneously  ofHaffkino's 
injected  with  100  cubic  millimetres  of  living  plague  Sfe^ufTby 
emulsion  mixed  with  50  cubic  millimetres  of  blood  D^Kiein,' 
serum.    At  the  same  time  100  cubic  millimetres  of  the 
emulsion  was  injected  into  a  control  animal. 

Both  these  animals  remained  alive.  The  experiment  is  there- 
fore useless,  the  amount  of  living  culture  injected  having  been 
insufficient  to  cause  death  in  the  control  animal. 

(2.)  August  9th. — ^The  experiment  was  repeated.  Guinea-pig 
No.  28  was  subcutaneously  injected  with  100  cubic 
millimetres  of  living  plague  emulsion  mixed  with  100 
cubic  millimetres  of  blood  serum  of  guinea-pig  No.  4. 
At  the  same  time  100  cubic  millimetres  of  the  emulsion 
were  injected  into  a  control  animal. 

The  control  guinea-pig  died  of  plague  on  the  sixth  day ;  the 
other  (No.  28)  died  of  plague  on  the  ninth  day. 

(3.)  September  12th. — Guinea-pig  No.  35  was  subcutaneously 
injected  with  100  cubic  millimetres  of  living  plague 
emulsion  mixed  with  100  cubic  millimetres  of  blood 
serum.  At  the  same  time  100  cubic  millimetres  of  the 
same  emulsion  were  injected  into  a  control  guinea-pig. 

The  guinea  pig  No.  35  died  of  plague  on  the  fifth  day;  the 
control  gainea-pig  died  of  plague  on  the  seventh  day. 

From  this  series  confirmation  of  the  previous  result  is  obtained, 
viz.,  that  even  after  several  injections  of  living  cultures  into  the 
peritoneum  of  the  guinea-pig  no  germicidal  substances  are  present 
in  the  blood  of  the  protected  animal  in  demonstrable  amount. 

Seeing  then  that  no  germicidal  effect  can  be  produced  with  the 
blood  serum  of  guinea-pigs  repeatedly  injected  with  living  culture, 
it  was  not  to  be  expected  that  a  positive  effect  could  be  produced 
with  the  blood  serum  of  guinea-pigs  repeatedly  injected  with  the 
Haffkine  prophylactic.  But,  nevertheless,  experiments  as  to  this 
were  actually  made,  as  follows  : — 

Guinea-pig  No.  5,  already  mentioned  (page  369)  as  having 
been  injected  subcutaneously  with  Haffkine  prophylactic  on  seven 
separate  occasions,  furnished  blood  serum  which  was  tested  for 
the  presence  of  germicidal  substance  12  days  after  the  fourth 
injection,  and  again  14  days  after  the  sixth  injection.  The  result 
in  both  instances  was  negative. 

Guinea-pig  No.  7,  referred  to  at  page  370  as  having  been  injected 
intraperitoneally  on  eight  separate  occasions  with  Hs^kine*s  pro- 
phylactic, furnished  blood  serum  which  was  tested  for  germicidal 
effects  after  the  fourth,  and  again  after  the  seventh,  injection. 
The  result  was  in  both  instances  quite  negative. 

In  the  face  of  these  results  I  have  not  thought  it  expedient  to 
lest  the  blood  serum  of  the  guinea-pigs  which  had  been  injected 
with  the  filtrate  alone  of  Haffkine's  prophylactic. 
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(b.)  Rabbits, — ^The  blood  sernm  of  the  following  three  protected 
rabbits  was  submitted  to  the  germicidal  test,  namely  : — 

Rabbit  No.  1,  referred  to  at  page  371  as  having  been  intra" 
vetumsly  injected  at  first  (three  times)  with  sterile,  then  (twice) 
with  small  doses  of  living  culture ;  rabbit  No.  3,  referred  to  at 
page  372  as  having  been  repeatedly  injected  subcutaneox^ly  with 
Haffkine's  prophylactic  ;  and  rabbit  No.  5,  referred  to  at  page  373 
as  having  been  repeatedly  injected,  first  intravenously  and  then 
suhcutaneouslt/j  with  Haffkine's  prophylactic. 

Rabbit  No,  1. — Test  of  this  rabbit*s  serum  was  made  on  July 
16th,  that  is  to  say,  one  .week  after  the  fourth  intravenous 
injection. 

(a.)  100  cubic  millimetres  of  plague  emulsion,  mixed  with  50 
cubic  millimetres  of  the  blood  serum  were  injected  into 
guinea-pig  No.  13. 

{b,)  100  cubic  millimetres  of  plague  emulsion  mixed  with 
100  cubic  millimetres  of  the  blood  serum  were  injected 
into  guinea-pig  No.  14. 

The  result  was  negative  ;  both  animals  died  of  plague,  No.  13 
on  the  sixth  day.  No.  14  on  the  seventh  day. 

Rabbit  No,  3. — ^The  blood  serum  of  this  rabbit  was  tested  on 
July  15th,  i.e,^  after  the  second  subcutaneous  injection  with 
Haffkine*s  prophylactic. 

100  cubic  millimetres  of  plague  emulsion  mixed  with  100  cubic 
millimetres  of  its  blood  serum  were  injected  into  guinea- 
pig  No.  9. 

This  animal  (No.  9)  died  on  the  fourth  day  of  typical 
plague. 

The  test  was  repeated  on  July  31st,  t.«.,  13  days  after  the  third 
injection  of  10  cc.  of  Haffkine's  prophylactic. 

100  cubic  millimetres  of  plague  emulsion  mixed  with  100  cubic 
millimetres  of  the  blood  serum  were  injected  into 
guinea-pig  No.  23;  and  at  the  same  time  100  cubic 
millimetres  of  the  emulsion  alone  were  injected  into 
control  guinea-pig  No.  24. 

The  control  (No.  24)  died  on  the  eighth  day,  the  other  guinea- 
pig  (No.  23)  died  on  the  12th  day. 

The  test  was  repeated  on  the  26th  August,  again  with  negative 
result. 

Rabbit  No,  5. — ^The  blood  serum  of  this  rabbit  was  tested  on 
three  different  occasions— 16th  of  July,  31st  of  July,  and 
26th  of  August.  But,  as  was  the  case  with  rabbit  No.  3,  the  result 
proved  negative  in  all  three  instances. 

As  regards  rabbits,  Nos.  3  and  5,  the  test  on  the  last  occasion, 
viz.,  August  26th,  was  altered  in  this  way.  Instead  of  mixing 
equal  parts  of  plague  emulsion  and  blood  serum,  a  double  volume 
of  blood  serum  was  used,  viz.,  100  cubic  millimetres  of  plague 
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eintLlsion  were  mixed  with  200  cubic  millimetres  of  blood  serum,  app  b,No.l 
The  guinea-pigs  injected  with  the  mixture  died,  notwithstanding,  OntheNatnte 
of  typical  plague.  ^if^sH 

From  these  experiments  it  follows  that,  as  with  the  guinea-pig  Brrxiein,'  ^ 
so  with  the  rabbit,  neither  repeated  intravenous  or  subcutaneous  ^^®* 
injection,  first  of  sterile  and  then  of  living  culture,  nor  repeated 
subcutaneous  or  intravenous  injection  of  Haffkine's  prophylactic, 
produces  germicidal  substances  in  the  blood  of  this  animal  in  a 
way  to  render  its  serum  serviceable  for  neutralising  the  fatal  effect 
upon  the  guinea-pig  of  a  dose  of  living  culture  of  plagae  bacillus. 
It  will  have  been  noticed  from  the  above  control  experiments 
that  the  dase  of  plague  emulsion,  viz.,  100  cubic  millimetres, 
generally  used,  was  by  i)0  means  a  large  dose,  since  some  of  the 
control  guinea-pigs  did  not  die,  while  in  most  instances  death 
was  delayed.  It  will  be  remembered  from  my  Report  1896-1897 
that  the  normal  fatal  dose  for  a  guinea-pig  is  the  one  that  kills 
a  half-grown  animal  between  48  and  72  hours.  In  the  cases  now 
in  question  some  of  the  (control)  animals  die  as  late  as  the 
seventh  or  eighth  days. 

(c.)  Rats. — One  rat,  which  had  been  twice  subcutaneouslt/ 
injected  with  Haffkine's  prophylactic  (November  21st  and 
December  31st,  see  page  376),  was  killed  on  January  30th. 

250  cubic  millimetres  of  plague '  emulsion  mixed  with 
250  cubic  millimetres  of  blood  serum  of  above  rat  were 
injected  into  one  rat,  No.  1,  and 

250  cubic  millimetres  of  emulsion  only  into  a  control  rat. 
No.  2. 

Both  animals  died  of  plague,  No.  1  on  the  fifth,  No.  2  on  the 
fourth,  day. 

A  further  experiment  was  the  following  : — 

A  rat  which  had  been  protected  by  a  first  injection  of  10  cc.  of 
Haffkino*s  prophylactic  was  a  week  later  injected  with  an 
ordinarily  fatal  dose  of  living  plague  culture.  The  animal 
developed  a  bubo  that  suppurated  and  which  in  the  course  of  two 
weeks  had  completely  healed  up.  This  rat  was  killed  about 
^ve  weeks  after  the  first  injection,  about  two  to  three  weeks  after 
the  last,  and  its  blood  serum  tested  in  corpore  both  on  a  guinea- 
pig  and  on  a  rat.  In  each  case  250  cubic  millimetres  of  living 
plague  emulsion  were  mixed  with  250  cubic  millimetres  of  blood 
serum.  Both  animals  died  of  plague,  as  did  the  control  in  each 
instance. 

It  follows  from  these  experiments  that  no  conspicuous  amount 
of  germicidal  substance  is  produced  in  the  rat  when  it  has  been 
efficiently  protected,  whether  by  Haflfkine's  prophylactic  alone  or 
by  passing  in  addition  through  a  mild  form  of  the  plague. 

Plague  therefore  differs  from  some  other  infective  diseases 
(cholera,  diphtheria,  &c.)  in  the  circumstance  that  a  previous 
immunisation  of  an  animal  against  plague  does  not  necessarily 
create  in  this  animal  an  appreciable  amount  of  germicidal  sub- 
stance which  may  be  in  turn  used  for  conferring  either  passive 
immunity  on  a  fresh  animal  or  for  neutralising  a  fatal  dose  of 
living  plague  culture. 
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AFP.B^tt.1.    (VI.)  CONSTITUTIONAL  CHANGES  IN  ANIMALS    IN- 
JECTED WITH  PLAGUE  PROPHYLACTIC. 


On  th«  Natorv 
of  HaffkineTi 


BPlaffaePro- 
tiyiactio ; 
r.  Klein, 


F.a& 


In  order  to  supply  means  of  comparing  the  effects  of  injections 
of  the  plagae  prophylactic,  I  submit  here  a  tabular  account  of 
the  changes  of  the  lemperature  and  of  body  weight  of  rabbits 
submitted  to  injection  of  at  first  sterile  afterwards  living  (solid) 
culture  of  B.  pestis,  as  described  in  series  II.,  5  and  6. 


Babbit  No.  I. 


First  subcutaneous  injection,  May  6th,  with  sterile  culture  : — 


; 

Tempera- 
ture. 
12  noon. 

Body 
Weight 

1 

Tempera- 
ture, 
12  noon. 

BodT 
Weight. 

Before  Injection    . . 

op. 
102*6 

Qrammea. 
1156 

May  16th 

OF. 
103*4 

Grammes. 
1160 

Hay  7th 

Animal  o 

May  8th 
Animal  appears  al] 

106'3 
rite  feed. 

104*4 
right  and  U 

1105 

1000 
ledfl  again. 

^    17th      ..       .. 
„    18th      ..       .. 
«    89th      ..       .. 

102*8 
102*7 
108 

1122 
1148 
1007 

May  9th     ..       .. 

104 

1115 

•     21st     ..       .. 

lOS'l 

1074 

•    10th      ..       .. 

102*6 

1067 

„    22nd     ..       .. 

102*6 

1090 

.    nth      .. 

104*8 

1068 

«    2Srd 

lOS'S 

lOOO 

M     18th 

108 

1066 

.    24th      ..       .. 

lOS 

1108 

^    14th      .. 

108*2 

1069 

.    26th      ..       .. 

103*2 

1128 

n      Ifith 

108*4 

1115 

Second    intravenous    injection    with    sterilized    culture    on 
May  28th  :— 


Tempera- 
ture, 
12  noon. 

Body     , 
Weight. 

Tempera- 
ture, 
12  noon. 

Body 
Weight. 

Before  injection    .. 

OF. 
108*2 

Qrammes. 
1102 

May  6th      .. 

OF. 
1(»'6 

Orammea. 
1267 

May  29th     ..       .. 

108*8 

1129 

„      7th     ..       .. 

103*6 

1315 

«    80th 

104*4 

1108 

M      8th      .. 

103*4 

1302 

»     Slst     .. 

103*3 

1126 

„     10th      .. 

103*2 

1281 

Jane    Ist     •• 

108*3 

U44 

•    nth     .. 

103*8 

128S 

n      Srd 

108'4 

U46 

«     12th      ..        .. 

KB 

1268 

»      4th      .. 

103 

U80 

n      13th        ..           .. 

103-8 

1313 

n     r>th    ••      .. 

lai 

1221 

1 

3&5 


Third    injection    of    the  rabbit  per  ear  vein   with  sterilized    app.b.No.i. 

Caltnre  : —  On  the  Nature 

of  HaflTkine's 
Plague  Pro- 

Shylactic;  bv 
)r.  Klein, 
F.B.S. 


Tempera- 
ture, 
12  noon. 

Body 
Weight 

Tempera- 
ture, 
12  noon. 

Body 
Weight 

June  14th 

OF. 
103-7 

Qrammea. 
1284 

June  22nd     .. 

OF. 
103*6 

Grammes. 
1310 

«    16th     ..       .. 

104*4 

1308 

H    34th     ..       •• 

102 

1319 

n      17th        ..           .. 

103*6 

1260 

}«    26th      • . 

102*8 

1312 

n      18th        ..           .. 

.     19th      .. 
»    80th 

108*6 

1242 
1277 
1343 

M     86th 

103 

1395 

101*6 
103*6 

•       •       •       • 

• 

July  9th     .. 

103 

128( 

.      2l8t      ..        .. 

102*4 

1281 

Fourth  intrayenouB  injection  with  email  dose  of  emulsion  of 
living  caltnre  : — 


Tempera- 
ture, 
13  noon. 

Body 

Weight 

1 
1 

Tempera- 
ture, 
13  noon. 

Body- 
Weight. 

JulylOth      .. 

°F. 
102*6 

Qrammee. 
1310 

1 

JulylOth      .. 

op, 
106*5 

Orammes. 
1353 

„    11th      . 

106*1 

1356 

1     „    17th      ..        .. 

104 

WA 

H    12th      ..        .. 

106*1 

1363 

M    18th      .. 

105 

1286 

M    ISth      ..       .• 

106*4 

1324 

„    lOth      ..       .. 

103*6 

1246 

•    15th      ..        .. 

106*8 

1345 

»    20th      ..        .. 

103*4 

1177 

Babbit  No.  2. 
First  intravenous  injection  with  steiilized  culture  on  May  6tb  : — 


Tempera- 
ture, 
13  noon. 

Body 
Weight. 

1 

Tempera- 
ture, 
12  noon. 

Body 

Weight 

Before  injection    .. 

op. 
102*6 

Grammes. 
1106 

May  17th      .. 

op. 
102*7 

Grammes. 

1061 

May   7th     .. 

104 

1000 

„    18th     .. 

102*8 

1088 

..      8th     ..       .. 

IM 

1015 

,     20th      ..       .. 

103 

1097 

m      9th 

104 

1063 

„       8l9t 

102*8 

1071 

n       lOth         ..            .. 

108*7 

1046       1 

„    23nd 

102*8 

1102 

H     11th      .. 

106 

1038 

H    23rd     .. 

102*7 

1113 

»     13th     ..       .. 

103*7 

1031 

n    24th      .. 

103 

ii(<e 

«    14th     ..       .. 

103 

1063       1 

„     26th      ..        .. 

108*7 

1198 

..     16th      ..        .. 

103 

1095 

„    28th 

102*8 

1093 

„     16th      ..       .. 

103*4 

1124 

1 

I 

nm 


9^ 
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App.Bj^o.1.       Second  intravenons  injection  with  sterilized  culture  : — 


On  the  Nature 
of  Ilaffkine's 
Placrue  Pro- 
phylactic ;  hy 
Dr.  Klein, 
F.BJ9. 


Tempera- 
ture, 

12D0011. 

1 

Body      ' 
Weight    1 

1 

Tempera- 
tare, 
12  noon. 

Body 
Weieht 

May  29th     .. 

OF. 
103*8 

Grammee 
1008 

June  Oth 

op. 
103-2 

Qiammei 
1208 

«    30th     ..       .. 

103*8 

1060 

„      7th     ..       .. 

104 

1218 

n       31rt        ..           .. 

lOS'l 

U02 

.      8th     ..       .. 

108 

1288 

Jane   Ut     .. 

108*4 

im 

,    10th     ..       .. 

102*8 

1250 

„     3rd 

103 

1132 

^    Uth     ..       .. 

108*8 

I2M 

.      4th     .. 

lto'4 

1154 

.    12th      .. 

102*8 

I2M 

„      5th     ..       .. 

103 

1179 

„    13th     ..       .. 

108*2 

1279 

Third  IntravenonB  injection  with  sterilized  culture  : — 


Tempera- 
ture, 
12  noon. 


Body 
Weight 


Tempera- 
ture, 

12D001I. 


Body 
Weight 


June  14th     .. 

op. 
103*6 

Qrammee. 
IJffiO 

June  20th 

op 
102*4 

Qrammee. 
1332 

„    15th     .. 

1(B*4 

1287 

«      2l8t       .. 

102*4 

1283 

„    17th     ..       .. 

103 

1261 

„    28iid     ..       .. 

103*4 

ISO 

n     18th       ..         .. 

102*4 

1243       1 

„    24th     ..       .. 

103*2 

1919 

H    I9th       .       .. 

102*4 

1275       ; 

1 

n    26th      ..        .. 

103 

1409 

From  these  records  it  appears  thafc : — 

(1.)  No  definite  conclusion  can  be  drawn  from  the  alteration 
of  body  weight  as  to  whether  or  not  the  injection  of  sterile 
or  even  of  living  culture  exerts  any  influence  on  the  animal's 
metabolism. 

(2.)  The  injection  of  sterile  culture  appears  to  cause  a  distinct 
and  immediate  (in  24  hours)  rise  of  the  body  temperature,  which 
lasts  a  few  days.  The  second  injection  of  the  same  culture  causes 
a  renewed  rise  of  temperature,  but  this  sets  in  not  24  but  48  hours 
after  the  injection,  and  is  of  shorter  duration  than  that  following 
the  first  injection.  Prom  the  experiment  on  rabbit  No.  1  it  is 
further  seen  that  intravenous  injection  of  living  culture  following 
on  a  third  intravenous  injection  of  sterile  culture  causes,  on  the 
second  day,  a  very  considerable  rise  of  the  body  temperature  last- 
ing for  more  than  a  week.  It  is  curious,  however,  to  find  that  the 
animal  did  not  lose  in  weight  till  the  temperature  again  com- 
menced to  fall.    But  as  mentioned  above  the  body  weight  is  of 
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very  uncertain  value.  It  has  to  be  added  in  this  connexion  that  Apr.B.No.L 
the  animals  were  always  kept  as  to  food  and  all  other  conditions  OBtbeNatim 
under  precisely  the  same  favourable  conditions.  iiwl?p^'' 

FJU9. 

RabUt  No.  Z. 

Rrst  subcutaneous  injection  with  10  cc.  HaflEkine  prophylactic 
on  June  17th  : — 


Tempen^ 
IS  noon. 


Body 
Weight 


Tempera- 

turet 
IS  noon. 


Body 
Weiffht. 


Bafore  injection    .. 

op. 
108'S 

Grammoi. 
U70 

JnnolSth 

106*5 

1129 

«    ISth     ..       .. 

106'4 

1S83 

,    aoth     ..      .. 

109-7 

1138 

„    n«t    ..      .. 

101-7 

UIO 

n    22nd     ..       .. 

103-5 

1160 

JnneSith 
n  SBth 
•  SOth 
»  27th 
tt  28th 
.     29th 


OF. 
103*6 

108*8 

108*6 

102*1 

108 

101*4 


Orammet. 
1161 

U67 

1186 

119S 

U86 

11S8 


As  has  been  recorded  in  connexion  with  various  experiments 
here  reported  on,  this  animal  was  injected  and  re-injected  sub- 
cutaneously  a  2nd,  3rd,  4th,  5th,  and  6th  time  on  each  occasion 
with  10  cc.,  and  a  7th  and  8th  time  on  each  occasion, 
with  20  cc.,  of  Haffkine^s  prophylactic.  But  there  was  no 
corresponding  alteration  observed  in  the  body  temperature.  The 
body  weight,  however,  was  constantly  varying  upwards  and  down- 
wards in  an  erratic  fashion.  It  is,  however,  seen  that  the  first 
injection  caused  a  sudden  and  considerable  rise  of  temperature, 
lasting  for  two  or  three  days ;  that  is  to  say,  a  change  of  the  same 
kind  as  was  noted  in  the  case  of  rabbit  No.  1  after  the  first 
intravenous  injection  of  that  animal  with  sterilized  bacteria  taken 
from  solid  medium.  Suhculaneoua  injection  therefore  into  a  rabbit 
of  under  1,200  grammes  weight  of  10  ec.  of  the  plague  prophylactic 
caused  the  same  decisive  constitutional  disturbance,  as  manifested 
by  a  rise  of  body  temperature  of  over  3^  F.,  as  did  mtravenous 
injection  of  a  mass  of  bacilli  amounting  to  three-fourths  of 
the  growth  uniformly  covering  the  slanting  surface  (6  centi- 
metres by  2  centimetres)  of  an  agar  culture.  It  is  important 
to  bear  this  in  mind,  since  the  &ct  will  again  be  referred  to 
when  comparison  is  made  of  the  relative  merits  of  injection 
of  sterilized  (solid)  culture  and  of  Haffkine^s  (broth)  prophy- 
lactic. In  order  to  show  that  this  constitutional  disturbance, 
qua  body  temperature,  is  real,  I  mention  here  an  experiment 
made  on  a  companion  rabbit.  No.  4,  which  animal  unfortunately 
Buccumbed  immediately  after  the  second  injection,  and  on 
post-mortem  examination  was  found  to  be  affected  with  extensive 
psorospermosis. 

11870  8  B  2 
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Rabbit  No.  4. 


FirBt  subcntaneons  injection  of  10  cc.  plagae  prophylactic  on 
June  17th :— 


Tempera- 
ture, 
12  noon. 

Body 
Weight 

Tempera- 
ture, 
12DOon. 

Body 
Weight. 

Before  injection    . . 

op. 
102*6 

Graxnmefl. 
1867 

June  24th      .. 

op. 
108*6 

Qrammes. 
1806 

June  18th 

106*5 

1315 

„     26th      ..       .. 

103*2 

1360 

..19th      ..       .. 

106*7 

1383 

,,    26th      ..        .. 

103 

1364 

„    20th      .. 

IOS'2 

1331 

n    27th      ..        .. 

102*6 

1360 

„     21rt      ..        .. 

102*6 

1202 

n    28th 

108*4 

1821 

H    22nd      ..       .. 

108 

1340 

,     20th      ..        .. 

102'S 

1265 

There  is  here  decided  rise  of  temperature  (3^  F.)  the  day  after 
the  injection,  and  this  was  maintained  on  the  day  following. 
Also  there  is  observed  a  curious  initial  fall  of  body  weight,  with 
rise  again  as  the  temperament  decreased  after  an  initial  rise. 


Rabbits  Nos,  5  and  6. 

Both  these  animals  were  for  the  first  time  injected  intravenously 
on  July  1st  with  5  cc.  of  HaflFkine's  prophylactic. 


Temperature,  12  noon. 

Body  Weight 

No.  6. 

No.  6. 

Na6. 

No.  6^ 

op. 
1081 

op. 
102*4 

Grammes. 
1806 

• 

Giammet. 
1606 

108*0 

104*8 

1831 

1514 

103*6 

104*2 

1826 

1548 

103*8 

103 

1321 

1526 

103*2 

103 

1820 

1500 

IM 

104*6 

1868 

1566 

102*6 

108*8 

1800 

1506 

103*1 

103 

1288 

1493 

102*6 

102*4 

1282 

1480 

102*1 

108*4 

1276 

1480 

108 

108*1 

1270 

1407 

103 

103*4 

1233 

1486 

102*8 

102*7 

1263 

1516 

102*6 

102*4 

1824 

1604 

102 

103*8 

1110 

1480 

102 

103*6 

im 

1483 

108*2 

108*8 

1163 

im 

Before  ipjection       

July  2nd        

w  8rd        

n  4llU  ••              ..              ••              a.              •• 

u  6th 

„  6th 

tt  8th         

„  Vtu  .*                       •.          .. 

«  10th        

.  nth      .. 

-  12th        

„  13th         

„  15th         

«  16th         

..  17th         

„  18th         

„  10th         
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From  this  it  appears  that  intraveiioaB  injection  of  the  prophylactic  ^'*  ^^  ^' 
was  followed  by  a  little  less  decisiYe  rise  of  temperature  than  was  ^rH^Su*^^^ 
sabcntaneons  injection  in  the  former  cases.    The  body  weight  fiMwPt^' 
fiactnated  considerably ;   flnctnation  which  was  on  the  whole  ^'^^^  ^^ 
fairly  parallel  for  the  two  animals,  that  is  to  say,  when  it  rose  in  FiLa. 
one  it  rose  also  in  the  other  rabbit,  and  vice  versa. 


Rabbits  Nos.  7  and  8. 

These  two  animals,  as  mentioned  at  page  376,  were  injected 
snbcutaneonsly  with  20  cc.  of  thefiUrate  of  Haffkine^s  prophylactic 
on  three  separate  occasions. 

First  subcutaneous  injection  of  20  cc.  of  the  filtrate  on 
September  10th : — 


Temperature,  13  noon. 


No.  7. 


No.& 


Body  Weight 


NaT. 


Before  Inleotiott  

September  Uih  

12th  

l»h  

14th  

16th  

n  17th  ..  .•  .. 


OF. 
103 

104 

IOS'2 

103 

102*8 

102*4 

103*5 


op 
103*4 

108*7 

102*4 

102*6 

108*1 

103*4 

102*3 


Qrammee. 
1645 

1638 

1661 


1697 
1640 
1604 


No.  a 


Qrammee. 
2120 

3155 

2160 

2106 

3207 

3170 

2110 


Second  injection  with  20  cc.  of  the  filtrate  : — 


Temperature,  12  noon. 

Body  Weight. 

No.  7. 

N0.& 

No.  7. 

No.  8. 

September  18th       

OF. 
104 

op. 
103 

Orammea 
1670 

Orammee. 
3160 

10th        

103*2 

103*3 

1626 

2123 

30th        

108 

102*1 

1671 

2188 

2lBt         

103*6 

102*4 

1658 

2128 

2Mi       

102*4 

103 

1614 

2073 

It  appears  from  this  series  that  the  first  injection  of  20  cc.  of  the 
filtrate  did  not  cause  any  but  an  insignificant  rise  of  the  body 
temperature  (0*2°  F.  in  rabbit  No.  7,  0*3''  F.  in  rabbit  No.  8), 
a  rise  so  small  as  to  be  well  within  the  limits  of  natural  fiuctuation. 
The  second  injection  of  20  cc.  of  the  filtrate  appears  to  have  been 
a  little  more  active  in  temporarily  nusing  the  body  temperature 
(I'S^'F.  in  rabbit  No.  7,  O-S""  F.  in  rabbit  No.  8);   but  here  also 
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A^p.  B,yo.i.    i\^Q  rig^  [g  j^qi  sufficiently  striking  to  warrant  assumption  of  any 
ontheNatnre   specific  action.     It  is  possible  that  the  effect  of  injecting  snh- 
rim^Pn^'     cataneonsly  20  cc.  of  any  fluid  containing  in  solution  chemical 
phyiaotio :  by    substances  of  Yarious  composition,  such  as  naturally  result  from 
the  long  continued  (four  to  six  weeks)  growth  of  bacttria  in 
broth,  would  be  similar  as  regards  temperature.    However  this 
may  be,  it  is  certain  that  the  blood  of  these  animals  did  not 
contain  agglutinating  substances  even  after  the  fourth  injection  of 
20  cc.  of  the  filtrate. 


phylaotlo ;  by 
Dr.  Klein, 
F.R.8. 


(VII.)  OBSERVATIONS  AS  TO  PROTECTION  AGAINST 
PLAGUE  INFECTION  CONFERRED  ON  ANIMALS 
BY  PREVIOUS  INJECTION  OF  HAFFKINE 
PLAGUE  PROPHYLACTIC. 

A. — Ghiineorpigs, 


From  the  experiments  recorded  in  Section  I.,  it  will  have  been 
obvious  that  repeated  injection  of  the  dead  (t.^.,  sterilized)  bacilli 
taken  from  the  surface  of  solid  media  confers  on  the  guinea-pigs 
and  rabbits  a  certain  degree  of  immunity.  The  subsequent 
injection  of  living  culture  of  B.  pestis  did  not  cause  a  fatal  issue. 
But  as  in  1896-1897,  so  also  now,  the  immunity  thus  conferred  on 
the  guinea-pig,  viz.,  by  this  injection  of  sterilized  bacilli,  was 
not  of  a  high  order,  since  on  each  subsequent  subcutaneous 
injection  of  living  culture  the  animals  reacted,  as  shown  by  the 
development  of  a  bubo  on  the  inoculated  side,  which  bubo  soon, 
however,  suppurated  and  healed  up.  I  have  at  present  in  the 
laboratory  a  guinea-pig  which  exactly  a  year  ago.  May  6th,  was 
injected  the  first  time  with  the  growth  scraped  from  the 
whole  surface  (6  centimetres  by  2  centimetres)  of  a  gelatine 
culture  of  B.  pestis.  The  growth  was  sterilized  as  a  salt  emulsion 
and  then  injected  intraperitoneally ;  and  injection  in  this  way  was 
repeated  in  the  same  amount  on  May  22nd  and  on  June  5th.  The 
animal  was  then  injected  intraperitoneally  with  small  doses  of 
living  culture  on  eight  separate  occasions.  Finally,  on  December 
28th,  it  was  injected  subcutaneonsly  with  an  ordinary  lethal 
dose  of  living  culture.  The  animal  remained  alive,  but  it 
developed  a  f^  bubo,  which  suppurated  and  h^ed  up  in  about 
a  fortnight. 

On  May  15th,  1901,  a  year  that  is  after  the  first  injection,  it  was 
injected — for  the  13tb  time — subcutaneonsly  with  an  ordinary 
lethal  dose  of  plague  material.  The  animal  remained  ^ive  and 
fairly  lively,  and  it  fed  well,  but  it  again  developed  a  bubo  in 
the  inguinal  region  which  extended  onto  the  thigh  and  became 
nearly  as  big  as  a  pigeon's  egg.  This  bubo  suppurated  by  the 
end  of  a  week  and  had  not  quite  healed  by  the  end  of  a  fort- 
night. 

This  is  by  no  means  an  isolated  instance  as  regaids  the  guinea- 
pig.    I  hav^  had  several  sach  cases  in  1896-97  (m0  my  BeportX  and 
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I  have  quite  a  number  of  similar  instances  in  the  present  investi-  App.ft,Ko.  1, 

gation.    All  show  that  a  high  degree  of  immunity  in  the  guinea-  On  thjNature 

pig  does  not  exist  even  after  a  good  many  previous  injections  of  piagJJpJSJ.'* 

sterilized  and  also  living  plague  bacilli.    The  animals  acquire  no  gj^^^ »  ^^ 

doubt  a  certain  resistance  against  fatal  infection,  but  this  resist-  f.r^.    * 
ance  does  not  prevent  the  development  of  a  well-marked  bubo 
with  living  bacilli  in  the  early  stages. 

In  view  of  this  experience,  it  was  not  to  be  expected  that  the 
injection  of  the  Haflfkine  prophylactic  could  produce  results  more 
favourable  than  the  repeated  injection  of  living  plague  bacilli.  In 
1899-1900,  with  Professor  Haffkine,  at  the  instance  of  the  Board, 
I  made  a  number  of  experiments  with  the  Hafi^ine  plague 
prophylactic.  In  these  a  series  of  guinea-pigs  received  by  a 
single  subcutaneous  injection  various  amounts  of  the  plague 
prophylactic,  5  cc,  10  cc,  30  cc,  40  cc,  and  even  60  cc.  They  were 
subsequently  injected  with  lethal  dose  of  living  plague  bacilli, 
as  were,  at  the  same  time,  a  similar  series  of  control  guinea-pigs. 
The  result  was  this  :-r-Of  the  eight  control  guinea-pigs  all  died 
of  plague.  Of  the  eight  prepared  guinea-pigs  seven  died  of 
plague ;  in  the  eighth  animal  the  bubo  suppurated  and  ultimately 
healed.  During  this  yearns  experiments  several  guinea-pigs  were, 
as  mentioned  in  a  previous  section,  repeatedly  (as  often  as  eight 
times)  injected  (subcutaneously  and  intraperitoneally)  with 
Haffkine  prophylactic,  and  afterwards  with  living  culture.  They 
developed  typical  bubo.  I  have  at  present  a  guinea-pig  which 
had  been  injected  eight  times  intraperitoneally  with  Haffkine 
prophylactic  between  June  17th  and  October  21st,  receiving 
altogether  51  cc.  of  the  fluid.  On  the  2Hth  December  it  was 
injected  subcutaneously  with  small  dose  of  living  culture  of 
B.  pestis.  It  developed  typical  bubo.  On  May  5th  of  this  year  it 
was  again  injected  with  an  ordinarily  lethal  dose.  It  remained 
alive,  but  by  the  end  of  the  week  it  had  a  bubo  of  the  size  of  a 
pigeon's  egg. 

The  same  negative  results  were  obtained  by  injecting  guinea- 
pigs  with  the  6lear  filtrate  of  Haffkine*s  prophylactic ;  and  it  is 
not  necessary  to  detail  them  beyond  noting  that  neither  the  sub- 
cutaneous nor  the  intraperitoneal  injection  of  10  cc.  in  each 
instance  of  this  clear  filtrate  on  three  separate  occasions  (within 
six  weeks)  had  any  influence  in  inhibiting  the  ordinary  results 
of  subsequent  injection  of  small  and  large  doses  of  living  bacilli 
pestis. 

B.'^RabMts. 

The  experiments  made  in  conjunction  with  Professor  Haffkine 
on  rabbits,  although  numerous,  were  on  the  whole  of  an  unsatis- 
factory nature,  mainly  because  of  the  difficulty  and  uncertainty  in 
ascertaining  what  is  a  normal  fatal  dose  of  plague  culture  for  the 
rabbit.  A  laige  series  of  rabbits  were  carefully  noted  as  to  body 
temperature  and  body  weight,  before  and  after  injection,  with 
varying  amounts  of  the  prophylactic  (10  cc.  to  34  cc.).*    Control 

*  I  note  with  snniriie  the  tMmamt  by  Profevor  Balfour  Stewart  (Thompeon. 
Tatee  Labofatory,  Yel.  II.,  p.  19)  that  he  found  2  oo.  ol  the  Haffkine  prophylaotio 
suffldtnt  to  immuniM  a  rabbit  of  1,400  grammee  body  weight. 


of  Hoffkine's 
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App.B,No.i.  rabbits,  equally  carefully  noted  as  to  body  weighty  were  kept 
On  the  Nature  Separate,  but  corresponded  as  nearly  as  possible  in  body  weight  to 
the  prepared  rabbits.  In  due  time  each  animal  in  both  sets  was 
injected  with  what  ought  to  have  been  a  fatal  dose  of  living 
plague  culture.  The  result  was  disappointing,  because  an  equal 
proportion  of  prepared  rabbits  and  control  rabbits  succumbed  to 
plague.  The  percentage  of  deaths  in  each  class  of  rabbit  was, 
however,  less  than  50,  whereas  in  the  case  of  both  guinea-pigs 
and  rats  (used  as  controls)  a  fatal  issue  can  always  be  insured. 

The  experiments  which  I  have  made  in  the  course  of  the 
present  year  on  rabbits  with  sterilized  solid  plague  culture,  with 
Haffkine  prophylactic,  and  with  the  filtrate  of  the  prophylactic, 
were  of  an  equally  unsatisfactory  nature,  and  for  the  same  reason, 
viz.,  unless  extra  large  doses  of  living  plague  culture  be  injected 
(against  which,  of  course,  no  prophylactic  would  be  ef&cacions) 
the  control  animals  were  not  killed. 

A  series  of  rabbits  were  prepared,  some  by  repeated  injection  of 
sterilized  solid  culture,  others  by  repeated  injection  of  Haffkine 
prophylactic,  and  still  others  by  repeated  injection  of  the  filtrate 
of  Haffkine  prophylactic 

At  the  proper  phase  of  the  experiment  they,  as  also  correspond- 
ing rabbits  (i.«.,  corresponding  in  body  weight),  were  injected 
with  what  in  a  preliminary  experiment  on  a  control  rabbit  acted 
as  a  fatal  dose,  t.e.,  half  of  a  gelatine  culture  (6  centimetres  by  2 
centimetres  surface)  three  days  old.  Unfortunately  this  cmcial 
experiment  failed  to  elucidate  the  point  and  to  answer  the 
question,  viz.,  whether  or  no  any,  and  if  so  which,  of  the  prepared 
rabbits  were  protected.  The  control  rabbits  did  not  any  of  them 
die. 

I  have  not,  therefore,  repeated  the  experiments,  because  I 
think  it  proved  that,  owing  to  its  varying  and  unstable 
susceptibility,  the  rabbit  is  not  a  suitable  animal  for  this  kind  of 
experiment 


C. — Rats. 

1.  Action  of  the  complete  Haffkine  plague  prophylactic. — 
Fortunately  in  the  rat  we  possess  a  test  animal  which,  in  my 
experience,  is  thoroughly  reliable.  I  have  in  the  course  of  pre- 
paring the  large  amounts  of  the  Haffkine  plague  prophylactic 
(about  60,000  doses)  invariably  used  rats  for  testing  this  prophy- 
lactic, and  my  test  has  always  been  carried  out  in  the  following 
manner :— With  each  particular  brew  (comprising  6-12  flasks  of 
the  same  broth,  inoculated  at  the  same  time  under  the  same 
conditions,  decanted,  sealed,  and  sterilized  at  the  same  time) 
I  have  generally  inoculated  four  rats,  each  being  made  to  receive 
subcutaneously  10  cc.  of  the  finished  product.  Except  in  the 
earliest  experiments,  white  rats,  half  to  full  grown,  have  been 
employed,  as  I  find  these  highly  susceptible  to  plague,  much 
easier  to  handle,  and  less  liable  to  accidental  and  spontaneous 
leath  than  the  bi-own  (wild)  sewer  or  house  rat. 


m 

Eight  to  ten  days  (on  occasion  12  days)  after  this  injection  with    Arp.B,No.i. 
the  prophylactic  the  prepared  rats,  together  with  two  fresh  or  on  the  Nature 
unprepared   rats,  are  injected   with    living  plague    culture,  in  pj^jfpj^* 
amount  sufiBcient   to  cause  death  from  typical  plague  in  both  phyiactic;by 
controls,  while  permitting  the  prepared  rats  to  remain  (if  pro-  f.r1!**"' 
tected)  alive.    As  a  result  of  my  experience  in  the  nbove  tense 
of  a  considerable  number  of  brews  of  the  prophylactic  on  a 
considerable  number  of   rats,   I  am  prepared   emphatically  to 
maintain  that  10  cc.  of  the  Haffkine  prophylactic  is  capable  of 
fully  protecting  a  rat  (half-grown  to  adult)  against  a  subsequent 
injection  of  a  dose  of  living  plague  culture  that  acts  lethally 
without  fail  on  control  rats.      And  a  similar  experience  was 
obtained  in  association  with  M.  Haffkine,  when  he  and  I  tested 
on  rats  the  prophylactic  brought  by  him  from  Bombay,  viz.,  those 
which  received  an  injection  of  10  cc.  of  the  prophylactic  withstood 
subsequent  infection  with  living  culture  of  B.  pestis. 

It  is  not  necessary  to  detail  all  the  above  experiments  that  were 
made  on  the  rats  with  the  prophylactic  prepaced  by  me  here  in 
London.  I  have  already  given  their  general  purport,  and  I 
therefore  proceed  to  describe  the  equally  satisfactory  results 
which  I  obtained  with  the  sterilised  bacillary  bodies  &om  the 
prophylactic,  as  also  the  results  of  certain  experiments  with  the 
clear  filtrate  after  removal  of  the  bacilli. 

2.  Action  of  sterilized  bacillary  bodies. — The  bodies  of  the 
sterilized  bacilli  were  employed  in  the  form  in  which  they  occur 
in  the  Haffkine  prophylactic.  The  manner  of  obtaining  them 
was  very  simple.  As  mentioned  by  me  in  the  introduction  to 
this  report,  the  prophylactic  was  preserved  by  me  in  sealed  tubes 
without  the  addition  of  any  preservative,  each  tube  containing 
30  to  32  cc.  When  left  standing  upright  all  the  bacillary  bodies 
settle  at  the  bottom  of  the  tube,  whereas  the  fluid  above  becomes 
and  remains  quite  limpid.  From  such  a  tube — after  opening  it  by 
breaking  the  sealed  end — the  fluid  is  siphoned  off,  a  process  very 
easily  achieved.  The  remaining  sediment  is  then  distributed  in 
fealt  solution  in  amount  equal  to  the  quantity  of  broth  siphoned 
off.  Of  this  emulsion  10  co.  are  used  subcutaneously  per  rat. 
As  a  matter  of  fact,  the  30  to  32  cc.  of  the  fluid  in  a  given  tube, 
salt  solution  plus  bacillary  sediment,  were  used  for  three  rats. 
The  result  was  complete  protection  in  each  instance  by  this 
preliminary  injection  against  the  subsequent  injection  of  living 
culture.  1  have  made  two  series  of  such  experin^ents,  each  com- 
prising three  prepared  rats  and  one  control,  and  in  both  series 
the  result  was  positive,  viz.,  death  of  the  control  rat  and  survival 
of  the  prepared  animals. 

3.  Action  of  the  filtrate  per  se  of  Haffkitie's  prophylactic, — 
From  what  has  just  now  been  stated,  viz.,  that  practically  the 
bacillary  sediment  and  the  complete  Haffkine  prophylactic  are 
equally  protective,  it  was  to  be  inferred  that  the  fluid  itself — 1.«., 
the  broth  in  which  the  bacilli  had  been  growing,  but  minus  the 
bacilli — ^is  of  no  use  in  assisting  or  in  shekring  in  the  protective 
action  of  the  HaflHiiue  prophylactic.  As  a  matter  of  &ct,  the 
Indian  Plague  Commission  deny  (Vol.  Y.)  any  action,  toxic  or 
otherwise,  of  this  fluid,  per  se^  and  as  far  as  can  be  gathered  from 
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App.B,yo.L  the  questions  pat  by  some  of  the  members  of  the  Commission  to 
Prof.  Haffkine  daring  his  examination  before  the  Commission  in 
Bombay,  it  seems  as  if  Prof.  Haffkine  had  been  reproached  for 
having  ased  broth  cultare  (of  coarse,  sterilized)  as  plagae  prophy- 
lactic, seeing  that  his  cholera  prophylactic  was  an  emalsion  made 
from  the  growth  of  the  cholera  vibrio  on  solid  media.  And, 
farther,  Calmette,  in  his  Harben  Lectures  (1900),  assumes  that 
all  the  prophylactic  action  of  a  sterilized  culture  is  and  must 
necessarily  be  lodged  in  the  bacillary  bodies  themselves.  More- 
over, Prof.  Haffkine,  himself,  has  repeatedly  pointed  out  (see  his 
evidence  before  the  Plague  Commission)  the  importance  of 
copious  bacillary  growth  in  his  broth  culture  ;  as  a  mafcter  of  fact, 
the  prophylactic  dose  recommended  per  human  individual  has 
in  practice  been  estimated  according  to  the  amount  of  bacillary 
growth  in  the  flask,  the  amount  of  the  dose  being  in  inverse  ratio 
to  the  turbidity,  t.^.,  amount  of  bacillary  growth. 

While  all  these  are  facts  of  common  knowledge,  I  venture 
serionsly  to  doubt  the  assumed  inefficacy  and  superfluity  of  the 
fluid  part  of  the  prophylactic.  And  my  doubts  are  based  on 
good  experimental  grounds  as  follows  : — 

(a.)  Four  half-grown  rats  were  injected  with  filtrate  of  the 
prophylactic,  ».«.,  with  the  clear  fluid  siphoned  off 
from  a  tube  (see  above),  and  passed  through  a  Pasteur- 
Chamberland  filter.  Each  rat  received  subcutaneously 
10  cc.  of  this  filtrate  on  two  separate  occasions, 
November  21st  and  December  31st.  On  February  6th, 
i.c.,  37  days  later,  they  were  injected  with  a  dose  each 
of  living  culture  which  killed  a  control  rat  on  the 
fourth  dSiy.  Of  the  four  prepared  rats,  two  died  of 
plague  on  the  fifth  day,  the  nature  of  this  fatal  malady 
being  confirmed  on  microscopic,  macroscopic,  and 
cultural  evidence.    The  two  others  survived. 

(ft.)  Four  half -grown  rats  received  each  10  cc.  of  this  filtrate 
on  March  11th,  and  again  10  cc.  on  March  18th.  On 
May  5th  they  were  injected  with  living  plague  culture 
at  the  same  time  that  a  control  rat  received  an  equal 
dose  of  this  infection.  The  result  was  instructive. 
The  control  rat  died  of  typical  plague  on  the  third  day ; 
one  of  the  prepared  rats  died  of  plague  on  the  fourth 
day  ;  another  of  the  prepared  rats  died  of  plague  on  the 
sixth  day ;  a  third  of  these  prepared  rats  died  of  plagae 
on  the  twelfth  day.    But  the  fourth  survived. 

From  these  experiments  I  think  it  is  justifiable  to  conclude 
that,  although  the  effect  of  the  filtrate  (20  cc.  per  animal)  was 
small,  it  was  nevertheless  of  a  positive  nature,  since  the  prepared 
animals  behaved  somewhat  differently  from  the  control  rats. 
Some  of  the  former  were  found  distinctly  protected,  while  those 
not  protected  died  always  later  than  the  control  rats. 
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Report  on  the  Chbmigal  Products  of  Diarrhoba-produging    app.  b,  Na  a. 

BaGTBRIA;  by  Dr.  SiDNBY  MARTIN,  F.R.S.  On  thToheml 

cal  Products 

Diarrhoea,  or  looseness  of  the  bowels,  may  be  prodnced  by  piSudng^*" 
many  different  causes,  which  may  be  divided  into  three  great  ^j^jp**^ 
groups  : —  PJU»      "' 

1.  The  mechanical  causes,  such  as  those   associated    with 

indigestible  food  or  foreign  bodies  in  the  intestinal 
tract. 

2.  Chemical  causes,  those  due  to  the  action  of  drugs. 

3.  Bacterial  causes,  which  are  the  subject  of  this  preliminary 

communication. 

Although  diarrhcea  is  only  a  symptom  yet  it  may  be  the  main 
symptom  in  certain  bacterial  diseases,  and  the  investigation  there- 
fore of  the  chemical  substances  produced  by  such  tuicteria  must 
be  regarded  as  an  important  part  of  the  pathological  and  even 
curative  study  of  these  diseases. 

A  general  classification  of  the  bacterial  causes  of  diarrhoea  is 
made  by  dividing  them  into  those  which  are  '^  infections  "  and 
those  which  are  '^  intoxications  ** 

Of  the  class  of  '^infections'*  there  are  several  groups  which 
require  consideration. 

1.  With  one  group  there  is  associated  definite  lesion  (ulceration) 
of  the  intestinal  coat,  with  or  without  a  subsequent  infection  of 
the  body  by  the  bacterium.  Thus  in  typhoid  fever  there  is 
ulceration  of  the  intestine,  and  the  typhoid  bacillus  is  found  not 
only  in  the  local  lesion  but  in  the  mesenteric  glands,  in  the 
spleen,  and  in  some  cases  in  other  parts  of  the  body.  In 
dysentery  (not  due  to  amoeba  dysenteri»)  there  is  the  local 
lesion  of  ulceration,  but  there  is  not  to  any  great  extent,  as  is  at 
present  known,  invasion  of  the  body  by  the  bacillus  dysenterise. 

2.  A  second  group  of  infective  diarrhoea  includes  cholera,  in 
which  there  is  a  large  growth  of  the  specific  vibrio  in  the  intestinal 
tract  and  a  partial  infection  of  the  mucous  membrane  with 
shedding  of  the  epithelium,  but  to  no  great  extent,  if  at  all,  are 
the  tissues  of  the  body  infected  by  the  bacterium.  Into  this 
group  apparently  come  many  of  the  cases  of  food  poisoning, 
whether  due  to  the  bacillus  enteritidis  of  OUrtner  or  to  the  bacillus 
enteritidis  sporogenes,  as  well  as  some  cases  of  infective  diarrhoea 
which  are  due  to  a  streptococcus  or  are  associated  with  pysemia 
and  septiciemia. 

In  some  of  the  cases  of  food  poisoniiig,  as  well  as  in  diarrhoea 
associated  with  s^ticaemia,  there  may  be  a  local  lesion  of  the  gut, 
thus  approximating  the  second  group  of  infective  diarrhoeas  to  the 
first 
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The  diarrhoeas  associated  with  '^  intoxication  **  are  mainly  due  to 
patre&ctive  processes  occurring  in  the  intestinal  tract,  and  in 
some,  at  any  rate,  of  these  cases  there  is  no  local  lesion  of  the 
mucous  membrane  and  no  infection  of  the  body.  The  part  which 
the  bacillus  coli  communis  plays  in  such  conditions  is  not  yet 
accurately  defined,  but  inasmuch  as  this  micro-oi^ganism  cannot 
exist  in  the  presence  of  numerous  putre&ctiYe  bacteria,  it  can 
play  but  little  r61e  in  the  production  of  the  diarrhoea  associated 
with  putrefaction  of  the  intestinal  contents. 

A  common  putrefactive  bacterium  in  the  intestinal  contents  is 
the  proteus  vulgaris.  This  is  also  a  pathogenic  bacterium,  and  to 
its  action  is  ascribed  many  of  the  putrefactive  diarrhoeas  of 
children  and  of  adults. 

In  considering  how  best  to  study  the  subject  from  a  chemical 
and  physiological  stand-point,  it  was  determined  to  contrast  the 
action  of  the  products  of  some  of  the  bacteria  of  the  infective 
group  with  those  of  the  putrefactive  bacterium — the  protens 
vulgaris.  The  organism  of  the  infective  group  selected  for 
investigation  was  the  bacillus  dysenterise  (Shiga,  Flexner, 
Kriise),  which  has  been  found  in  both  European  and  tropical 
dysentery. 


Thb  Bacillus  DYSBNTBRiiB. 

{Shiga^  Flexf^eVy  Kriise.) 

This  bacterium  is  allied  to  the  typhoid  bacillus  and  to  the 
bacillus  coli  communis,  from  both  of  which,  however,  it  differs 
in  some  particulars.  It  was  found  by  Kriise  in  the  dejecta  in 
some  cases  .of  dysentery  occurring  in  Germany,  by  Shiga  in  the 
dysentery  occurring  in  Japan,  and  by  Flexner  in  this  disease 
occurring  in  the  Philippines ;  all  three  observers  working 
independently. 

The  bacilli  isolated  by  these  observers  are  probably  identical, 
although  some  differences  among  their  recorded  characteristics 
are  to  be  noted. 

Kriise  gives  the  characters  of  the  bacillus  separated  by  him, 
along  with  particulars  which  morphologically  bring  the  bacillus 
into  close  relationship  with  the  typhoid  bacillus.  Thus,  on  agar 
and  glucose  agar  the  growth  is  like  this  bacillus,  and  it  also 
agrees  with  that  of  the  typhoid  bacillus  in  producing  no  gas  in  a 
glucose  medium.  It  does  not  coagulate  milk ;  it  forms  a  slightly 
yellow  growth  on  potato,  and  it  does  not  liquefy  gelatin.  It  is 
aerobic  and  a  facultative  anaerobe.  It  is  a  bacillus  somewhat 
stouter  than  the  typhoid  bacillus,  and  it  has  no  spores.  It  is 
not  stained  by  Oram.  Kriise  said  the  bacillus  obtained  by  him 
was  motionlees,  and  other  investigators  have  observed  the  same 
fact. 

Flexner's,  as  well  as  Shiga's,  bacillus  showed  a  feeble  motility, 
which  is  not  nearly  as  active  as  that  of  the  typhoid  bacillus. 
Flagella  have  been  demonstrated.     The  bacillus  is  readily  killed 
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by  ezpoBure  to  heat,  from  half  to  one  hour  at  50''  to  60^  C.  being    apt.  b.  No.  2. 
sufficient  for  thia  purpose.    The  serum  reaction  of  the  bacillus  qb  the  Ohemi- 
is  important.    This  has  been  performed  with  the  serum  from  oai  Prodnots 
patients  the  subjects  of  dysentery.    Krilse  found  the  reaction,  as  prodacing^* 
observed  in  different  dilutions,  from  one  in  1,000  to  one  in  50.  g^^^gj^n^^ 
Flexner  also  observed  the  serum  reaction  of  patients,  and  made  fma 
the  further  observation  that   dysenteric    blood    which    gave  a 
positive  reaction  with  the  bacillus  was  quite  negative  against  the 
typhoid  bacillus. 

These  results  tend  to  show  that  in  epidemic  dysentery  in 
Europe,  in  America,  and  in  the  tropical  dysentery  such  as  occurs 
in  the  Philippines  and  Japan,  a  specific  micro-organism  is  found  in 
the  motions  which,  while  resembling  the  typhoid  bacillus  and  the 
bacillus  coli  communis  in  certain  particulars,  may  be  differentiated 
from  these  by  slight  morphological  features,  but  more  particularly 
by  the  specific  serum  reaction  (agglutination). 

I  received  a  recent  culture  of  Eriise^s  bacillus  dysenteriiB 
through  the  kindness  of  Dr.  A.  Griinbaum,  of  University  College, 
Liverpool.  The  cultural  characteristics  of  this  specimen  were  as 
follows  :— 

In  broth  there  was  turbidity  and  deposit  but  no  scum.  On  agar 
the  growth  was  like  that  of  the  typhoid  bacillus.  On  stroke- 
gelatin  the  growth  was  glassy  in  appearance  and  the  medium  was 
not  liquefied.  In  shake-gelatin  a  copious  growth  occurred, 
especially  near  the  sur^e,  but  no  liquefaction  ensued ;  and  in 
glucose-gelatin  (shake)  no  bubbles  of  gas  appeared.  Milk  was  not 
coagulated  although  the  tube  was  incubated  for  18  days.  On 
potato  a  colourless  filmy  growth  appeared,  which  did  not  become 
yellow  subsequently.  The  bacillus  was  feebly  motile,  and  was 
distinguishable  from  the  typhoid  bacillus  by  being  somewhat 
plumper  and  but  with  little  tendency  to  form  long  threads  in  broth 
culture. 

The  virulence  of  this  bacillus  was  tested  in  guinea-pigs.  A 
culture  was  made  in  broth  and  incubated  for  24  hours.  Two 
guinea-pigs  were  inoculated  intraperitoneally  :  one,  weighing  240 
grammes,  with  5  cc.  of  the  broth  culture,  and  the  other,  weighing 
210  grammes,  with  2  cc.  The  inoculations  were  made  at  5  p.m. 
and  both  animals  were  found  dead  in  the  morning.  The  post- 
mortem showed  a  turbid  peritoneal  effusion  in  both  cases.  2  cc. 
of  this  effusion  from  one  of  the  animals  were  injected  intraperi- 
toneally into  another  guinea-pig  weighing  243  grammes.  Caltures 
of  the  peritoneal  effusion  in  broth  and  on  slope  agar  showed  a 
pure  and  copious  growth.  The  inoculated  animal  died  in  under 
24  hours  and  showed  peritoneal  effusion,  as  before  containing  a 
pure  growth  of  the  bacillus  dysenteriaa.  0*9  cc.  of  the  effusion 
was  intraperitoneally  injected  into  another  guinea-pig  weighing 
222  grammes,  with  a  fatal  result  in  under  24  hours.  Cultivations 
from  the  peritoneal  effusion  of  this  guinea-pig  gave  a  pure 
growth,  and  from  the  heart's  blood  a  pure  growth  of  the  bacillus 
was  also  obtained. 

The  bacillus  was  therefore  pathogenic  to  guinea-pigs,  and  more 
obviously  so  than  the  typhoid  bacillus.     An  ordinary  culture  of 
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Avr.B.Ko.2.  the  typhoid  bacillng  does  not  bo  nnifomily  kill  gninea-pigB  by 
intraperitoneal  injection  aa  did  the  enltorea  of  the  dyaentery 
bacUloB  I  naed,  nor  doea  it  prodnoe  an  infection  of  the  body  ao 
readily. 

Products  of  the  Bcunllus  DyserUeruB  (Erfiae). — An  inveatigation 
waa  made  to  determine :  (1)  Whether  the  bacillna  formed  any 
Bolnable  chemical  prodncta  when  grown  in  a  peptone  broth 
medium,  or  in  a  broth  medium  to  which  aerom  had  been  added ; 
(2)  or  whether  the  toxic  anbatanoea  were  preaent  chiefly  in  the 
bodiea  of  the  bacillna. 

Gultivaiian  in  Broth. — ^A  flaak  containing  100  oc  of  peptone 
broth  waa  inoculated  with  the  bacillna  and  incubated  at  oT^C. 
for  18  daya.  A  copioua  growth  occurred,  which,  on  teating  at 
the  end  of  the  period  of  incubation,  waa  found  to  be  pure. 
The  broth  waa  filtered  through  a  Chamberland  filter  and  uaed 
for  inoculation  intravenously  in  a  rabbit.  As  shown  in  the 
chart  (I.),  the  rabbit  weighing  2,120  grammes  received  intnir 
venously  4  cc  of  the  broth  filtrate.    The  result  on  that  day  waa 
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Ohabt  I.— Intrayenons  injection  in  xabbit  of  two  doses  (esoh  4  oo.)  of  filtrate  of 
an  18  days*  caltore  of  the  B.  dTsenterin  in  peptone  broth. 

the  lowering  of  temperature  by  nearly  1*5°  and  the  production 
of  diarrhoea.  On  the  day  but  one  following  the  animal  received 
another  dose  of  4  cc.  intravenously.  The  result  was  a  marked 
lowering  of  the  body  temperature  (taken  in  the  rectum)  by  over 
two  degrees.  Although  the  temperature  rose  somewhat  on  the 
next  day  the  temperature  remained  below  the  normal  for  several 
days,  and  this  subnormal  temperature  was  accompanied  by  a  loss 
of  weight  of  540  grammes  during  nine  days  of  experiment. 

It  is  quite  obvious,  therefore,  from  this  experiment  that  a 
soluble  poisonous  body  is  formed  by  the  bacillus  even  after  18 
days*  growth  in  broth,  and  that  the  effect  of  this  substance  or 
subetancea  is  to  produce  a  lowering  of  the  body  temperature  in 
rabbits,  with  initial  production  of  diarrhoea  and  a  continued  loss 
of  body  weight 

I .  Orowth  in  Broth  and  iS5prwm.— The  bacillus  was  grown  in  a 
mixture  of  100  cc.  of  peptone  broth,  to  which  were  added  20  cc. 
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ci  filtered  sterile  sheep  serum.    The  incahation  lasted  18  days  at  app.e^o.2. 

37°  C.y  at  the  end  of  which  time  the  liquid  was  sterilised  by  on  the  Obem 

jhlorof orm,  being  filtered  through  a  Chamberland  filter  six  days  ^iSUjjJ^. 

later.    4  oc.  of  this  filtrate  were  injected  intravenously  in  a  rabbit  ^dooing 

weighing  2,440  grammes  (Chart  II).    No  symptoms  were  produced  SyS^n^ 


Ghabt  IL — IntnvenonB  injection  in  nbUt  of  two  doeee  (each  4  oo.)  of  filtrate 
of  an  18  days'  onltaie  of  the  B.  dyienterin  in  peptone  broth  (100  oo.)  and 
eheep'e  senun  (20  oe.). 

on  that  day  except  a  slight  rise  of  body  temperature.  On  the 
following  day  a  similar  dose  was  injected  intravenously,  producing 
a  greater  rise  of  body  temperature  than  on  the  previous  day,  but 
no  other  symptoms.  Subsequently  the  animal  returned  to  the 
normal  condition. 

2.  In  another  experiment  the  bacillus  was  grown  in  several 
flasks,  each  of  which  contained  a  mixture  of  50  cc.  of  peptone 
broth,  with  10  or  15  cc.  of  sterilised  sheep  serum.  After  38  days' 
growtti  at  37^  C,  the  flasks  were  found  to  contain  a  pure  culture 
of  the  bacillus.  The  flasks  were  sterilised  by  chloroform,  and 
subsequently  filtered  through  a  Chamberland  filter.  4  cc.  of  the 
filtrate  were  injected  intravenously  into  a  rabbit  weighing 
1,510  grammes.    The  result  during  the  first  six  hours  was  at  first 
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Ghabt  III.— Intrayenoas  injeotion  of  two  doaee  (each  4  oa)  of  filtrate  of  88  dajs* 
oaltnre  of  B.  dysenterife  in  peptone  broth  (450  oo.)  and  sheep's  sernm 
(lou  ec). 


On  the  Oheml- 
oal  Produots 
of  Diarrhc9»- 
produciag 
BacteriA ;  by 
Dr.  Martin, 
F.RS. 


400 

App.  B,  No.  2,  a  lowering  of  the  body  temperature  of  about  two  degrees,  followed 
by  a  rise  of  two  degrees  above  the  normal,  and  this  fluctuation  of 
the  temperature  was  accompanied  by  a  profuse  diarrhoBa,  with 
dark  loose  motions.  The  animal  gradually  regained  its  normal 
condition,  both  as  regards  weight  and  temperature.  Subsequently, 
20  days  after  the  first  injection,  it  received  a  second  dose  of  4  oc. 
intravenously.  This  caused  a  marked  lowering  of  the  body 
temperature,  which  persisted  more  or  less  during  the  next  three 
days,  the  animal  during  this  time  being  greatly  weakened  by  the 
poison.  It  was  then  killed  with  chloroform.  The  post-mortem 
examination  showed  that  the  animal  was  somewhat  thin,  but  that 
all  the  organs  were  healthy  to  tiie  naked  eye.  The  heart  muscle 
was  normal  microscopically,  and  no  degeneration  was  observed  in 
several  intramuscular  branches  of  the  right  sciatic  nerve  which 
were  examined.  The  blood  obtained  from  the  right  ventricle 
was  dark  in  colour  and  coagulated  very  slowly,  taking  over  half 
an  hour  to  form  a  firm  clot.  The  serum  reaction  of  the  serum 
obtained  from  this  blood  clot  with  a  24  hours*  culture  of  the 
bacillus  showed,  in  a  dilution  of  1  in  100,  well  marked  agglutina- 
tion in  five  minutes,  which,  however,  was  not  complete  in  10 
minutes. 

3.  It  was  necessary  to  determine  whether  the  poisonous  quality 
of  tbe  filtrate  of  the  growth  of  the  bacillus  in  broth  and  serum 
was  due  to  any  non-proteid  body  which  would  be  present  in  the 
alcoholic  extract.  About  500  cc,  therefore,  of  a  broth  and  serum 
culture  of  the  bacillus  38  days  old  was  after  filtration  through  a 
Chamberland  filter,  evaporated  to  dryness  in  va^cuo  at  36^  C. ; 
the  dark  brown  residue  was  re-dissolved  in  water,  precipitated 
by  absolute  alcohol,  and  filtered  in  a  few  minutes.  The  filtrate 
was  next  dried  at  37°  C,  dissolved  in  alcohol,  filtered,  and  again 
dried  and  redissolved  in  alcohol  and  filtered.  A  final  residue, 
which  was  completely  soluble  in  absolute  alcohol,  was  used  for 
experiment. 

A  rabbit  weighing  1,460  grammes  was  kept  under  observation 
for  three  weeks,  the  temperature  varying  between  102°  and  102*6^» 


Crabt  IY. — Intrayenoui  injection,  in  two  dofles  r(H)Sl  and  0*172  gimmme  ss 
0'071  gmmme  per  kilo,  of  body  weiffht),  of  alooholio  extract  from  a  88  days* 
culture  of  the  B.  dysenteriad  in  broth  and  terum. 
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and  the  weight  increasing  to  1,740  grammes.     It  then  received,    app.  b.  No.  2. 
intravenously,  0*081  gramme  of  the  alcoholic  extract,  which  was  on  the  Chemi- 
eqnal  to  0*047  gramme   per  kilo  of  body  weight.    The  animal  °J*ni^hoBL- 
showed  no  symptoms  after  the  injection  except  a  rise  of  one  piodaoing 
degree  in  temperature  in  two  hours.     On  the  following  day  it  pJfMSun!*^ 
received  an    additional    dose,   intravenously,  of  0*172  gramme,  f.rs. 
equal  to  0*095  gramme  per  kilo,  of  body  weight,  the  total  dose 
per  kilo,  of  body  weight  being  0071  grammes.     Half  an  hour  after 
the  second  injection  the  temperature  fell  two  degrees,  but  subse- 
quently rose  to  one  degree  above  the  normal.     On  the  following 
days  the  temperature  regained  the  normal  and  the  weight  continued 
to  increase. 

No  very  poisonous  body  is  therefore  present  in  the  alcoholic 
extract ;  that  is,  the  poisonous  effect  of  the  filtrate  of  a  growth  of 
the  bacillus  is  not  due  to  a  non-proteid  body. 

4.  The  Toxicity  of  the  Bodies  of  the  Bacillus, —  The  bodies  of 
the  bacillus  were  obtained  from  the  broth  and  serum  cultures 
after  38  days*  incubation.  The  bacillus  was  killed  by  the  addition 
of  chloroform,  and  when  tested  after  seven  days  gave  no  growth. 
The  liquid  was  then  centrif  ugalised  and  the  supernatant  liquid 
poured  off  from  the  residue.  This  was  then  stirred  up  with 
distilled  water  and  again  centrifugalised.  The  water  poured  off 
left  a  creamy  white  deposit  consisting  solely  of  the  bodies  of  the 
bacillus,  which  when  examined  microscopically  were  partly 
intact  and  partly  ruptured.  The  deposit  was  dried  in  vacuo  over 
sulphuric  acid  and  ground  into  a  powder,  which  was  yellowish 
brown.  The  total  amount  obtained  was  0*62  gramme.  This 
powder,  mixed  with  sterilised  distilled  water,  was  used  for 
experiment. 


Chabt  V. — Intravenons  injection,  in  two  doses  (0*04  gramme  and  0*1  gramme  = 
0'043  gramme  per  kilo,  of  body  weight),  of  the  dried  and  powdered  bodies  of 
the  B.  dysenteriae. 

A  rabbit  weighing  1,840  grammes  received,  intravenously, 
0*049  gramme  of  the  powder,  equal  to  0*026  gramme  per  kilo,  of 
body  weight.     As  shown  in  the  chart,  within  40  minutes  the 
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APP.B.No.2.    temperature  had  fallen  to  nearly  three  degrees  below  the  normal* 
ontheChemi-  ^nd   the  Subnormal   temperature  lasted  for  the  seven  hours  of 
cai  Products      observation  during  that  day.    At  the  same  time  as  the  subnormal 
producing^*"     temperature  there  was  a  frequent  passage  of  the  contents  of  the 
Dr?Marti'n!^^     intestine,  which  were  apparently  not  altered  in  character.    On  the 
F.R.S.       '        following  days  the  animal  had  regained  its  normal  temperature, 
but  its  weight  continued  to  decrease.     Three  days  after  the  first 
inoculation  a  second  dose  of  0*1  gramme  was  given  intravenously, 
equal  to  0-06  gramme  per  kilo,  of  body  weight,  the  total  dose  per 
kilo,  of  body  weight  being  0*043  gramme.     In  half  an  hour  the 
temperature  had  fallen  over  a  degree  ;   in  an  hour  and  a  half  it 
had  fallen  over  three  degrees  ;  in  two  and  a  half  hours  over  five 
degrees ;  and  death  occurred  in  three  hours.     Examination  after 
death  showed  the  animal  to  be  fat  and  well  nourished.    The  heart 
showed  no  abnormal  signs,  and  the  lungs  showed,  in  the  substance 
and  near  the  surface,  very  numerous  dark-red    patches,  which 
microscopically  proved  to  be  patches  of  deep  congestion,  with 
some  haemorrhage.      No  doubt  these  petechias  and  patches  of 
congestion  were  due  to  the  undissolved  powder  of  the  bodies  of 
the  bacillus.    The  stomach  was  full  of  food,  and  the  small  intes- 
tine contained  a  moderate  amount  of  clear  fluid.    The  caecum  was 
full  and  the  rectum  contained  faecal  masses.     No  abnormal  signs 
were  observed  in  the  spleen  or  liver. 

It  was  quite  obvious  from  this  experiment  that  the  most  potent 
poison  of  the  bacillus  is  present  in  the  bodies  of  the  bacteria.  The 
great  lowering  of  body  temperature  in  the  rabbit  which  results 
from  its  intravenous  injection  and  the  rapid  death  show  this.  The 
action,  however,  of  the  bodies  of  the  bacillus  is  but  an  exaggera- 
tion of  the  action  of  the  soluble  poison  present  in  the  filtrate  of 
the  cultures  of  the  bacillus. 


Products  op  the  Proteus  Vulgaris. 

A  few  experiments  were  done  with  this  ''putrefactive" 
bacterium  on  the  same  lines  as  those  with  the  bacillus  of 
dysentery,  in  ordei  to  contrast  their  action. 

The  proteus  vulgaris  shows,  microscopically,  narrow  rods,  which 
vary  c<msiderably  as  regards  their  length ;  they  are  actively 
motile,  with  numerous  flagella.  It  stains  by  Gramas  method,  and 
grows  both  afirobically  and  anaerobically.  Its  growth  is  very 
rapid.  It  liquefies  gelatin,  coagulates  milk,  and  grows  sparingly 
on  potato.  It  causes  putrefactive  decomposition  of  proteids,  with 
the  formation  of  foul-smelling  bodies — carbonic  acid,  hydrogen, 
and  indol.  It  decomposes  urea  into  ammonium  carbonate,  and 
produces  from  proteids  poisonous  bodies,  Schmiedeberg's  "  sepsin  " 
being  a  solution  of  these  substances.  Choline,  ethylenediamine, 
gadinin,  and  trimethylamine  have  been  described  as  products  of 
the  action  of  proteus  on  proteids. 

It  is  found  in  decomposing  meat  and  other  substances,  in 
stinking  water,  and  is  present  in  the  air.  In  the  healthy  body  it 
is  found  in  the  intestine  ;  and  in  disease  it  is  found  in  foul  ulcers, 
in  the  urine  in  cystitis  (sometimes  associated  with  the  bacillus 
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coll  commnnis)  ;  and  to  it-s  action  has  been  ascribed  the  stinking 
motions  of  the  diarrhoea  of  children.  Some  fonns  of  meat 
poisoning  have  been  ascribed  to  its  action. 

Snbcataneously  injected  into  rabbits  it  produces  a  foul  abscess^ 
especially  ^hen  mixed  with  streptococcus.  The  toxic  action  of 
the  bacillus  is  described  as  an  intoxication  of  the  body  and  not 
an  infection. 

An  infection  of  the  body  has.  however,  been  described  in  man, 
following  a  general  peritonitis  from  intestinal  infection.  The 
proteus  was  found  in  the  blood,  the  spleen,  the  liver,  and  proved 
highly  virulent  to  mice,  guinea-pigs,  and  rabbits.  (Gcossmann : 
Abstract  in  Cb.  f.  Bakteriologie,  Vol.  XXXL,  p.  34, 1902.) 

The  culture  of  proteus  used  for  experiment  was  an  ordinary 
laboratory  one,  which  showed  all  the  characteristic  reactions  of 
the  micro-organism.  It  was  grown  for  20  days  in  2CK)  cc.  of 
peptone  broth,  to  which  40  cc.  of  sterilised  sheep  serum  were 
added.  This  produced  putrefactive  decomposition,  and  the  filtrate 
through  a  Ohamberland  filter  was  foul  smelling.  The  results  of 
the  intravenous  injection  of  this  filtrate  in  a  rabbit,  are  given  in 
the  accompanying  chart  (VI.)  : — 
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Ghabt  YI. — Intravenous  injection,  in  two  doses  (2*5  cc.  and  4  cc.))  of  filtrate  of 
growth  for  20  days  of  protens  vulgaris  in  broth  (200  cc.)  i^nd  serum  (40  cc.) 

In  a  rabbit  weighing  1,100  grammes  2*5  cc.  of  the  filtrate  were  . 
injected  intravenously.  In  half  an  hour  the  temperature  rose  one 
degree,  but  subsequently  fell  nearly  two  degrees,  and  during  this 
period  there  was  diarrhoea.  Four  hours  after  the  first  injection 
4  cc.  of  the  filtrate  were  injected  intraveneously.  No  appreciable 
result  followed  on  the  same  day,  but  during  the  whole  of  the 
following  day  the  temperature  remained  considerably  above  the 
normal.  On  the  next  day  it  fell  to  normal,  and  no  further  change 
was  observed  in  the  animal. 

The  experiments  are  being  continued. 
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App. jM^o.  3.   Report  on  the  Differentiation  of  the  several  Anakrobic 

Microbes  commonly  present  in  the  INTESTINAL  CONTENTS 
of  Man  and  other  Animals  ;  by  Dr.  E.  Klein,  F.R.S. 
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{Plate  I. ;  Figures  1—5.) 

In  several  papers  published  in  the  Reports  of  the  Medical 
Officer  (1895-1896;  1897-1898;  1898-1899)  I  have  given  an 
account  of  life  history,  caltural  characters,  distribution,  and 
physiological  action  of  the  obligatory  anaerobe  which  I  have 
named  "  bacillus  enteritidis  sporogenes." 

It  was  shown  in  the  above  reports  that  the  spores  of  this 
microbe  are  constantly  present  in  faecal  matter,  in  sewage,  manure, 
street  dust,  polluted  water,  milk,  <&c.,  and  that  therefore  they  may 
be  found  in  solids  and  fluids  to  which  directly  or  indirectly  such 
filth  has  had  access.  It  was  shewn  also  that  by  the  milk  test  this 
microbe  can  be  readily  recognised.  The  suspected  material  is 
placed  in  recently  boiled  sterile  milk  within  a  test  tube,  this  is 
then  kept  heated  for  10-15  minutes  at  80^C.,  whereby  all  microbes 
except  spores  are  killed.  The  milk  is  then  cooled  and  incubated 
in  a  Buchner  tube  under  anaerobic  conditions  brought  about 
by  employment  of  pyrogallic  acid  and  liquor  potassae. 

It  is  to  be  observed  however,  that  the  inoculated  and  heated 
milk  tube,  if  it  contains  the  spores  of  B.  enteritidis,  may  undergo 
the  change  typical  of  the  growth  and  multiplication  of  bacillus 
enteritidis  notwithstanding  that  it  is  not  incubated  in  a  Buchner 
tube. 

From  this  it  has  been  concluded  that  the  bacillus  enteritidis 
sporogenes  must  be  capable  of  growing  aerobically.  Such  a  con- 
clusion is  however  quite  wrong  ;  because  the  milk  being  covered 
with  a  layer  of  cream  is  practically  anaerobic  provided  the  air  in  it 
has  been  driven  out  by  previous  boiling.  That  the  B.  enteritidis 
is  an  obligatory  anaerobe,  and  that  the  above  is  the  true 
explanation  of  its  seeming  aerobic  growth,  can  be  shown  by  the 
following  two  simple  experiments : — 

(a)  Take  a  sterile  milk  tube,  shake  it  well  up  with  air  so 

as  to  thoroughly  aerate  the  milk,  and  inoculate  the 
tube  from  an  actively  growing  pure  culture  of 
B.  enteritidis :  Then  incubate  the  milk  tube 
anaerobically.  Result :  either  no  growth  or  very 
scanty  and  very  retarded  growth. 

(b)  Prom  a  typically  changed  milk  culture  of  B.  enteritidis 

(in  which  growth  has  occurred  without  Buchner  tube) 
inoculate  the  surface  of  agar  or  gelatine  set  in  a 
test  tube  with  slanting  surface,  or  the  surface  of  agar  or 
gelatine  set  in  a  plate.  The  inoculation  should  be 
made  with  several  drops  of  the  milk  teeming  with 


405 

bacillus  enteritidis.  Incubate  in  ordinary  fashion  app.  b,  No.  3. 
the  tubes  and  plates  (agar  at  37^0.,  gelatine  at  20-21^0).  on  the  Differ- 
The  result  is  nil ;   no  growth  of  B.  enteritidis.  th*  Mte?a'i' 

Anaerobic 

The    absolute    inability    of    B.    enteritidis    to    show    growth  Microbes  com- 
when    placed    on    (he    sur/ace   of  solid  media    and    incubated  jS°thJlS!e^°* 
aerobically,  and  conversely  the  copious  growth  of  it  on  the  surface  of^an^s^** 
of  the  same  media  kept  anaerobically,  conclusively  proves  that  it  other  Animals ; 
is  an  obligatory  anaerobic  microbe.  Ffi^!'  ^*^°* 

I  have  repeatedly  pointed  out  that  the  demonstration  of  this 
microbe  by  the  milk  test  is  one  of  the  easiest  and  simplest  of 
procedures,  and  Dr.  Houston  and  I  have  demonstrated  the 
numerical  abundance  of  its  spores  in  sewage  and  in  water  natumlly 
or  experimentally  polluted  with  sewage. 

In  various  reports  issued  by  the  Thompson- Yates  laboratory 
(Vol.  III.,  1  and  2)  it  has  been  shewn  that  a  number  of  articles 
(foodstuff s»  strawberries,  dust,  grain,  &c.)  contain  the  spores  of 
B.  enteritidis.  This  was  of  course  to  be  expected  seeing  that 
these  articles  are  exposed  to  contamination  with  earth,  street  and 
other  dust,  etc.,  which  substances  I  had  already  shown  contain  the 
spores  of  this  microbe.  How  its  presence  in  such  polluted 
articles  could  affect  the  question  whether  or  no  the  bacillus 
enteritidis  when  ingested  under  certain  at  present  unknown 
conditions  could  cause  diarrhcea  in  human  beings,  is  not  quite  clear. 

One  might  as  well  say  that  because  a  large  number  of  people 
have  diplococcus  pneumonisB  in  their  saliva  and  in  their  bronchi, 
the  diplococcus  pneumoniae  cannot  have  concern  in  croupous 
pneumonia,  endocarditis,  meningitis,  peritonitis,  otitis  media,  <&c., 
of  which  it  has  been  held  to  be  a  cause  ;  or,  seeing  that  the  B.  coli 
is  an  ubiquitous  microbe  and  normally  present  in  the  human 
body,  this  micro-organism  cannot  be  a  microbe  causing  cystitis, 
choleraic  diarrhcea,  &c.,  &c. 

The  microbe  (B.  enteritidis  sporogenes)  has  been  proved  to  be 
capable  of  causing  severe  inflammation  and  copious  exudation — 
nay,  even  gangrenous  changes — in  connective  and  muscular  tissues 
when  multiplying  therein,  and  it  has  also  been  shown  that  in 
several  outbreaks  of  diarrhoea  severe  intestinal  inflammation  with 
haemorrhage  was  associated  with  the  copious  presence  of  the 
microbe  in  the  small  intestine  (the  mucous  flakes  in  some  instances 
being  found  crowded  with  the  microbe).  The  question  therefore 
arises  ;  under  what  conditions  does  such  a  copious  multiplication 
of  the  microbe  in  the  small  intestine  with  ensuing  pathogenic 
effects  occur  ?  and  further,  what  are  the  special  conditions  under 
which  a  microbe  more  or  less  ubiquitous  and  apparently  under 
ordinary  conditions  harmless,  becomes  endowed  with  the  power 
of  causing  particular  and  specific  pathogenic  processes  ? 

On  account  of  the  readiness  and  ease  with  which  the  presence 
of  B  enteritidis  sporogenes  can  be  demonstrated  by  the  milk  test, 
Dr.  Houston  and  I  have  in  a  series  of  papers  (Report  1895-1896  ; 
Report  1897-1898,  p.  318)  shown  the  importance  of  this  milk  test 
for  demonstrating  pollution  of  water  with  surface  microbes 
(from  sewage,  manure,  &c.).    This  milk  test  I,  as  also  Dr.  Houston, 
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employ  constantly  in  analysis  of  water,  &c.  It  mast  be 
obvious  that  owing  to  the  wide  distribation  of  the  spores  of 
B.  enteritidis  in  earth,  in  street  dust,  and  in  filth  of  all  kinds,  the 
number  of  spores  in  a  given  quantity  of  water,  mud,  &c.,  is  all 
important.  While  for  instance  1  spore  in  500  c.c.  of  a  water  may 
mean  nothing  obnoxious,  the  presence  of  10  spores  in  100  c.c, 
may  and  generally  does  mean  an  admixture  of  undesirable 
matter,  e.g.,  an  undesirable  quantity  of  filth ;  and  for  this  reason 
B.  enteritidis  as  also  B.  coll  is  an  important  index  in  judging  of 
the  relative  purity  of  aigiven  substance. 

With  reference  to  the  question  of  pathogenicity  of  B.  enteritidis, 
I  have  in  my  previous  reports  on  this  microbe  repeatedly  pointed 
out  that  according  as  it  is  derived  from  difl^erent  sources  the 
microbe  presents  different  degrees  of  virulence,  as  judged  by  its 
effects  on  the  guinea-pig.  Thus,  I  mention  (Report  181^7-1898, 
p.  210)  the  extremely  high  virulence  of  the  spores  of  this  microbe 
derived  from  Hendon  sewage  as  contrasted  with  the  lesser  virulence 
of  similar  spores  from  cases  of  diarrhoea  and  from  typhoid  stools. 
Typical  milk  cultures  of  this  microbe  from  Hendon  sewage, 
when  used  in  subcutaneous  doses  of  0*5  c.c,  killed  (producing 
extensive  gas  and  sanguineous  exudation  in  groin  and  abdomen) 
a  guinea-pig  of  200-300  grammes  within  24  hoilrs ;  whereas  equally 
typical  milk  cultures  of  the  microbe  from  some  typhoid  stools 
subcutaneously  injected  in  doses  of  1  c.c.  or  even  2  c.c.  into 
guinea-pigs  weighing  each  200-300  grammes,  caused  merely 
temporary  gelatinous  tumour  which  healed  after  ulceration  in  a 
short  while. 

A  curious  seeming  variation  in  virulence  of  B,  enteritidis 
which  has  been  repeatedly  observed  by  myself  and  by  Dr. 
Houston  in  our  joint  work  (Reports  1897  and  1900),  and 
which  has  been  repeatedly  shown  to  me  by  my  colleague 
Dr.  Houston  in  his  separate  investigation  on  sewage,  is  this: — 
If  a  series  of  anaerobic  milk  cultures  be  made  of  a  particular 
sample  of  sewage,  the  several  cultures  differing  from  one 
another  only  in  the  amount  of  sewage  added,  these  cultures 
may  on  incubation  exhibit  different  degrees  of  virulence.  It 
generally  happens  that  while  all  the  tubes  change  typically 
sooner  or  later,  the  whey  of  those  inoculated  with  the  greatest 
amount  of  sewage  acts  more  virulently  than  the  whey  of  the  tubes 
that  received  lesser  amounts ;  in  the  tube  indeed  that  received  the 
smallest  amount  virulence  may  be  altogether  absent.  I  merely 
record  here  the  fact ;  later  I  will  offer  an  explanation  of  this 
curious  phenomenon,  after  considering  more  fully  the 
microbes  that  are  generally  associated  with  the  B.  enteritidiB 
sporogenes. 

Bacillus  Enteritidis  and  Bacillus  Butyricus. 

In  my  report  for  1898,  I  have  pointed  out  that  some  samples  of 
milk  bought  in  a  Ix>ndon  retail  shop  contained,  besides  spores  of 
the  pathogenic  B.  enteritidis,  spores  of  the  anaerobic  non- 
pathogenic B.  butyricus  of  Hotkin.  I  have  since  ascertained,  in 
confirmation  of  Botkin's  observations,  the  occurrence  of  the  spores 
of  this  latter  microbe  under  many  other  conditions  and  in  materials 
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more  or  less  associated  with,  or  polluted  by  filth  of  various  kinds.  App.b^nVI 

As  I  have  shown  the  two  microbes  B.  enteritidis  sporogenes  and  ontheDiffer- 

B.    butyricus    of    Botkin— both    being    obligatory    anaerobes—  ^f^^J^twaf 

resemble  each  other  in  morphological  and  some  cultural  respects  j^^^r'bM^com- 

Bo  strikingly  that  from  these  characters  alone  no  diagnosis  can  moniy  present 

be  made,  and  that  the  only  difference  thus  far  ascertained  is  5;°n*^®contenta 

expressed  in  the  fact  that  B.  enteritidis  sporogenes  is  pathogenic  of  Man  and 

whereas  B.  butyricus  is  without  any  such  physiological  action.  b^^DrjIiein.^' 

F.RS. 

But  while  this  physiological  distinction  between  the  two 
microbes  is  very  striking,  occasions  may  occur  when  B. 
enteritidis  is  so  attenuated  in  its  virulence  that  1  c.c.  of  its  milk 
culture  would  not  cause  any  but  a  slight  temporary  effect  on  the 
guinea-pig  ;  an  effect  which  might  be  altogether  overlooked  and 
thus  cause  identification  of  the  microbe  with  B.  butyricus. 

Owing  to  these  and  other  facts,  I  have  submitted  the  two 
microbes  to  an  extensive  study  as  regards  their  cultural  characters, 
and  am  now  able  to  indicate  certain  phenomena  by  which  a 
distinction  between  the  two  microbes  by  culture  alone  can  readily 
be  made. 

As  already  mentioned  the  spores  of  the  two  microbes  are  often 
associated  in  filth  of  various  kinds,  as  for  instance  sewage  and 
manure.  They  are  notably  present  too  in  intestinal  discharges  of 
man  and  animaLj.  Also  I  have  shown  (Report  1898-1899,  p.  344) 
that  another  sporing  anaerobe  is  of  normal  occurrence  in  the 
intestine  of  man  and  animals,  and  that  this  other  microbe  is  a 
principal  instrument  in  the  disintegration  and  dissolution  of  the 
viscera  of  the  dead  body.  This  microbe  I  have  described  as 
B.  cadaveris  sporogenes.  It  is  then  association  of  the  spores  of 
these  three  anaerobes  with  which  in  the  bacterioscopic  examination 
of  filth,  or  of  materials  polluted  with  filth  and  dust,  we 
are  constantly  confronted  a  circumstance  which  might,  to 
the  uninitiated,  make  correct  diagnosis  a  matter  of  great 
difficulty  and  lead  easily  to  error,  as  I  shall  have  opportunity 
to  show. 

For  these  reasons  an  accurate  study  of  these  three  microbes  in 
their  morphological,  cultural,  and  physiological  characters  is  a 
desideratum,  and  it  is  the  result  of  the  study  of  these  characters 
which  I  proceed  here  to  describe. 

I.  The  bacillus  enteritidis  sporogenes  and  the  bacillus  butyricus 
of  Botkin  are  both  obligatory  anaerobes,  cylindrical  in  shape 
measuring  on  average  2*5  to  3*5  /*  in  length,  0*8  to  12*5  /*  in  thick- 
ness ;  their  ends  are  slightly  rounded,  and  in  certain  cultures  they 
form  chains  of  cylindrical  bacilli.  In  cultures  of  some  standing, 
the  bacillus  butyricus  forms  long  threads,  twisted  and  convoluted 
{see  below)  ;  this  is  not  observed  in  the  cultures  of  B.  enteritidis. 
Both  microbes  stain  well  by  Gram's  method. 

Stained  for  flagella,  they  both  show  several  long  filaments 
chiefly  at  one  end  ;  bacillus  enteritidis  more  than  the  B.  butyricus 
shows  a  bundle  of  them  projecting  at  one  end. 

When  examined  in  the  hanging  drop  from  a  recent  culture 
{e,g^j  milk  or'agar)  neither  bacilli  show  locomotion  ;  but  taken  from 
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APt».B^o.a.  animal  tissues  many  of  them  are  seen  to  be  distinctly  motile. 
On  the  Differ-  To  Obtain  the  bacilli  from  animal  tissue  is  simple  enough  in  the 
the^MvenS'  c^sc  of  B.  enteritidis ;  for  the  microbe  being  of  a  pathogenic  nature 
mGroSwTOm-  ^*  multiplies  in  the  subcutaneous  tissue  of  the  guinea-pig,  and 
moniy  present  thereby  causes  profound  changes  and  death,  the  sanguineous 
wnScontenfi  copious  exudation  being  crowded  with  the  bacilli  ;  a  drop  of  the 
ofManand^  exudation  fluid  diluted  with  salt  solution  and  examined  in  the 
by  iJrfKiein,  *  hanging  drop  shows  some  motile  forms.  But  in  the  case  of  the 
F.BA  non-pathogenic  B.  butyricus  it  is  also  possible  to  cause  a  rapid  multi- 

plication of  the  bacilli  in  the  animal  tissue,  by  intravenous  or  by 
intrathoracic  injection  of  a  guinea-pig  with  a  culture  of  B.  butyricus, 
and  immediately  afterwards  killing  the  animal  and  incubating  it 
for  24  hours.  The  bacilli  obtained  from  such  an  animal  examined 
in  the  hanging  drop  show  often  distinct  motility. 

II.  Both  microbes  form  under  certain  conditions  oval  highly 
resisting  spores.  In  their  fully  developed  condition  these  are  oval 
about  1'6  /A  long,  I  /a  broad.  They  stain  after  the  usual  method  of 
spore  staining — boiling  fuchsin,  well  washing  in  water,  then 
counter-staining  in  methylblue.  In  both  microbes  the  spores  are 
formed  in  the  middle  part  of  the  individual  bacilli,  in  some 
examples  a  little  excentric,  t.^.,a  little  nearer  to  one  end.  But  the 
central  position  is  the  more  common.  Since  the  fully  developed 
spore  is  in  its  broad  diameter  thicker  than  the  average  bacillus,  it 
follows  that  where  the  bacillary  substance  is  still  present,  the 
spores  seem  to  form  a  bulging-out  of  the  middle  part  of  the 
bacillus. 

The  demonstration  of  these  microbes  B.  enteritidis  and 
B.  butyricus  was,  as  has  been  repeatedly  mentioned,  effected  by 
placing  the  matter  suspected  of  containing  the  spores  in  milk, 
heating  this  milk  to  80°  C.  for  10-15  minutes,  and  then  incubating 
it.  By  this  heating  to  80°  C.  all  micro-organisims  except  spores  are 
destroyed,  so  that  the  growth  resulting  on  incubation  must 
therefore  be  derived  from  undestroyed  spores.  If  such  milk 
on  incubation  at  37°  C.  changes  in  24-48  hours  in  the  fashion 
that  I  have  described  (see  also  below)  as  the  typical  change j  it  may 
be  taken  for  grant($d  that  the  milk  has  been  infected  with  either 
the  spores  of  B.  enteritidis  or  of  B.  butyricus,  or  of  both.  This 
positive  experiment  of  milk  cultivation  presupposes  then  the 
existence  of  spore  formation  in  the  two  microbes.  While  this 
spore  formation  may  be  taken  as  fully  established  it  is  however  a 
matter  of  difficulty  to  show  it  by  cultivation.  I  have  already  in 
a  former  report  shown  that  in  the  case  of  B.  enteritidis  no  spores 
are  formed  in  the  bacilli  in  milk  culture  or  in  or  on  agar  culture, 
be  this  a  streak  or  a  stab  culture,  be  it  in  ordinary  or  glucose  agar, 
be  it  incubated  at  20°  C.  or  at  37°  C.  Never  have  I  observed  spore 
formation  to  take  place  in  these  media,  and  I  mention  here  the 
further  fact  that  also  in  the  case  of  B.  butyricus  no  spores  are 
observed  either  in  milk  or  in  agarcultures.*    With  regard  to 


*  It  is  neoeesary  to  insist  on  the  fact  that  B.  enteritidis  sporogenes  d<ies  twt 
form  spore-bearing  bacilli  in  milk  onltnre,  for  the  reason  that  the  presence  of 
spore-bearing  baculi  in  anaerobic  milk  oultnre  of  oysters  has  been  erroneously 
held  to  denote  that  the  molloscs  in  question  had  contained  fi.  enteritidu 
sporogenes. 
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ordinary  nutrient  gelatine  and  sugar  gelatine  I  have  corrected  in    app.b,No.8.. 
my  report  for  1900  the  mistake  made  in  1898  as  to  spore  formation. 
I  have  since  found  that  the  spores  formed  in  the  cultures  in  this 
medium  were  not  those  of  B.  enteritidis,  but  were  those  of  B. 
cadaveris  sporogenes. 

Summarising  then  thus  far,  no  spores  are  observed  to  be  formed 
either  of  B.  enteritidis  sporogenes  or  of  B.  butyricus  in  the 
laboratory  in  milk — agar — or  gelatine  cultures, 

I  described  in  1897-1898  the  formation  of  spores  in  B.  enteri- 
tidis when  that  microbe  is  grown  on  solidified  blood  serum.  This 
I  have  repeatedly  observed  and  I  have  kept  such  spores  in  a 
living  and  active  state  for  many  months.  The  growth  gradually 
and  slowly  liquifien  the  serum.  I  have,  however,  seen  many  serum 
cultures  in  which,  although  they  gradually  became  liquified,  the 
bacilli  did  not  form  spores;  and  I  am  unable  to  explain  why  in 
some  serum  tubes  (slantingly  solidified)  copious  spore  formation 
takes  place  while  in  others  the  spores  are  absent.  For  these 
reasons  I  have  for  some  years  had  recourse  to  another  method  for 
the  formation  and  preservation  of  spores  of  B.  enteritidis,  and  this 
method  I  have  described  in  my  report  for  1897-1898,  p.  217.* 

It  is  this  :  The  subcutaneous  sanguineous  exudation,  which  is 
always  copious  if  death  takes  place  within  24-30  hours,  is  drawn 
up  into  capillary  pipettes.  These  are  then  sealed  in  such  manner 
as  to  have  as  little  air  as  possible  at  the  ends,  and  are  then  placed 
in  the  incubator  at  37°  C.  An  equally  good  if  not  better  plan  is 
to  place  the  fluid  by  means  of  a  sterile  pipette  into  a  sterile  test 
tube  plugged  with  sterile  wool,  and  then  to  incubate  this  anaero- 
bically  in  a  Buchner  tube  at  37°  C.  After  about  a  week  copious 
free  spores  will  be  found  in  the  malodorous  fluid.f 

Another  method  for  obtaining  spores  is  this :  Of  a  recent 
culture  (milk,  agar,  or  gelatine)  a  fair  amount  is  injected,  immedi- 
ately after  death  of  the  animal,  through  an  intercostal  space  into 
the  thoracic  cavity  of  a  guinea-pig  or  rabbit.  The  animal  is  then 
kept  in  the  incubator  at  37°  C.  for  24  hours.  After  this  interval 
the  chest  will  be  found  greatly  blown  out,  the  subcutaneous  tissue 
of  the  chest,  neck,  and  axilla  appearing  like  a  sponge  full  of  gas. 
On  opening  the  chest  there  is  found  great  discoloration  of  the 
viscera  with  abundant  sanguineous  malodorous  fluid  ;  and  in  this 
fluid  are  crowds  of  the  B.  enteritidis,  many  motile,  and  some  contain- 
ing more  or  less  fully  developed  spores  in  the  middle  2>ortion  of  the 
rods.  This  fluid,  sealed  in  capillary  pipettes  and  incubated  at 
37°  C.  for  a  day  or  two,  shows  crowds  of  fully  developed  free 
spores. 


*  This  method  I  described  also  in  the  Gentralblatt  f .  Bakteriologie,  Vol.  XXII., 
1897,  p.  580. 

\  It  is  carious  therefore  to  find,  some  years  later  than  my  description  of  my 
method  in  the  Oentralhlatt  f .  Bakteriologie  (Vol.  XXII.,  1897,  p.  580),  a  reference, 
hy  Dr.  Rist  of  Paris  (Gentralblatt  f .  Bakteriologie,  &c.,  Vol.  XXX.,  No.  7,  p.  287), 
advocacy  by  Veillon  and  Lubet  of  the  same  method  of  transferring  the  exudation 
(caused  by  a  microbe  eyidenily  the  same  as  B.  enteritidis  though  described 
under  the  name  of  bacillus  perfringens)  into  capUlary  pipettes  and  sealing  them 
in  order  to  obtain  spores. 
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Ab  has  been  repeatedly  pointed  out  sewage,  manure,  and  street 
dust  always  contains  the  spores  of  B.  enteritidis,  and  for  this 
reason  I  thought  the  admixture  of  urme  or  sewage  to  gelatine  or 
agar  might  be  useful  in  enabling  the  B.  enteritidis  to  form  spores. 
In  ordinary  gelatine,  sugar  gelatine,  ordinary  agar,  or  sugar  agar 
neither  the  B.  enteritidis  nor  the  B.  butyricus  are  in  my  experi- 
ence ever  capable  of  forming  spores.  But  when  the  gelatine  and 
the  agar  have  urine  or  sewage  added  to  them  the  conditions 
become  entirely  changed.  The  urine-gelatine  and  urlne-agar, 
sewage-gelatine  and  sewage-agar  are  prepared  like  nutritive  gelatine 
and  nutritive  agar  with  the  difference  that  instead  of  dissolving  the 
gelatine  or  agar  in  beef  broth  it  is  dissolved  in  filtered  urine  or  in 
filtered  sewage,  1  per  cent,  peptone  and  0*5  per  cent,  sodium  chloride 
being  added  as  with  the  ordinary  media.  The  general  method  of 
heating,  making  alkaline,  filtering  and  sterilizing  is  carried  out  as 
usual.  The  B,  enteritidis  grows  well  in  urine-gelatine  and  urine- 
agar,  less  copious  in  the  sewage-gelatine  and  sewage-agar.  Spores 
make  their  appearance  (oval  spores  situated  in  the  middle  of  the 
bacilli)  after  a  week,  and  their  number  steadily  increases  though 
even  after  many  weeks  they  are  not  very  abundant.  Nevertheless 
the  spores  are  unmistakeably  present  in  sufiBcient  numbers  to  yield 
a  dozen  or  so  in  every  field  of  the  microscope.  The  best  results 
are  obtained  by  incubating  the  urine-gelatine  or  sewage-gelatine — 
after  inoculation  with  B,  enteritidis — at  37°  C.  After  some  days  or 
weeks  a  powdery  or  fioccular  grey  sediment  will  be  noticed,  the 
rest  of  the  (melted)  gelatine  being  fairly  clear.  In  the  sediment 
and  flocculi  fairly  numerous  spores  will  be  found  ;  the  bacilli  are 
chiefly  cylindrical,  comparatively  few  chains  and  threads.  In 
these  cultures  I  have  preserved  spores,  ready  for  experiment, 
many  months. 

I  have  also  attempted  to  develop  spores  in  B.  enteritidis 
on  pieces  of  muscle  (of  guinea-pigs)  sterilised  in  the  steam 
steriliser  and  kept  in  test  tubes.  After  inoculation  the 
tubes  were  kept  anaerobically  at  37°  C.  But  no  spores  were 
developed. 

Equally  unsuccessful  were  attempts  to  form  spores  in  the 
bacilli  growing  anaerobically  in  the  eggs  of  fowls.  The  eggs 
were,  after  disinfecting  the  outer  shell  surface,  inoculated  through 
a  hole  drilled  through  the  shell ;  this  was  then  sealed  up  and  the 
egg  kept  in  a  Buchner  cylinder  and  placed  in  the  incubator 
at  37°  C.  Although  good  growth  and  multiplication  took  place, 
the  whole  of  the  interior  of  the  egg  becoming  reduced  to  a  small 
mass  of  discoloured  thick  fluid,  there  were  no  spores  formed 
within  the  bacilli. 


A  good  deal  of  what  has  been  said  here  of  the  positive  and 
negative  results  of  spore  formation  of  B.  enteritidis  applies  also 
to  B.  butyricus.  To  repeat :  B.  butyricus  does  not  form  spores 
in  milk,  gelatine,  agar  culture,  or  egg  culture.  B.  butyricus  forms 
spores  in  sewage-gelatine  kept  at  37°  C.  After  some  weeks,  the 
spores  are  developed  in  the  middle  of  the  bacilli,  many  of  which 
form  long  threads.  No  spores  are  developed  in  urine-gelatine, 
although  the  bacilli  form  threads  of  extreme  length.     Therefore, 
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the  only  mediam  in  which  I  have  hitherto  been  able  artificially  act  b.  Wq.  3. 
to  grow  spores  in  B.  butyrlcus  is  sewage-gelatine  kept  at  37°  0.  on  the  Differ- 
for  some  weeks.  SJ^'ISSj' 

Anaerobic 

III.  Cultivation  of  B.  enteritidis  and  B.  butyricus  while  Microbes  oom- 
revealing  some  striking  similarities  shows  also  characteristic  S^thJ^tefih"' 
differences.  Jf/'S^ana^d*' 

In  my  former  reports  I  have  minutely  described  and  illustrated  by  Dr.  Klein,  ' 
the  appearances  of  the  colonies  of  B.  enteritidis  on  agar  and  the  ^•^®* 
typical  change  x)roduced  in  milk,  and  I  need  not  again  dwell  on 
these  points  except  to  mention  that  the  bacillus  butyricus, 
although  forming  colonies  on  agar  of  almost  identical  character,* 
viz.,  a  rounded  grey  disc,  which  gradually  thickens  in  the  centre 
but  remains  thin  and  filmy  in  the  periphery ;  as  development 
proceeds  and  the  colony  enlarges  the  outline  of  the  filmy  peri- 
pheral part  becomes  irregular,  knobbed  and  crenate  and  fan- 
shaped.  In  the  case  of  the  B.  butyricus  these  irregularities  and 
projections  of  the  colonies  are  considerably  more  develojjed 
than  in  those  of  B.  enteritidis  kept  under  precisely  the 
same  conditions. 

As  regards  stab  cultures  in  agar  and  sugar-agar  the  two  microbes 
are  very  similar ;  forming  masses  of  colonies  along  the  track  of  the 
needle  and  also  forming  copiously  gas  bubbles  by  which  the  agar 
is  greatly  expanded  and  torn.  But  there  is  this  marked  difference 
between  the  two  microbes  :  B.  butyricus  shows  large  numbers,  in 
fact  continuous  masses,  of  tufts  of  longer  and  shorter  filaments 
extending  under  a  right  angle  from  the  line  of  growth,  whereas 
these  tufts  of  filaments  do  not  develop,  or  only  in  an  imperfect 
way,  in  the  case  of  B.  enteritidis.  I  have  found  in  a  very 
considerable  number  of  parallel  stab  cultures  in  ordinary 
nutrient  agar  and  sugar  agar  that  the  difference  just  described  is 
real  and  of  diagnostic  value. 

But  there  is  one  difference  between  the  two  microbes  which  is 
easily  demonstrated  and  which  is  very  striking.  This  is  the 
difference  presented  by  the  two  microbes  in  streak  culture  on  the 
slanting  surface  of  ordinary  nutrient  gelatine,  and  also  of  glucose 
gelatine,  incubated  anaerobically  at  20-21^  C.  This  difference  is 
shown  in  Figs.  1  and  2,  Plate  I.,  which  represent  cultures  of 
B.  enteritidis  (Fig.  1)  and  of  B.  butyricus  (Fig.  2)  in  several  streaks 
on  the  slanting  surface  of  ordinary  nutrient  gelatine  ;  the  cultures 
having  been  incubated  anaerobically  (in  Buchner  tube)  at  20-21° C. 
for  8  days.  Inspecting  Fig.  2  (B.  butyricus)  with  a  glass,  streaks 
of  flat  growth — grey  translucent — will  be  noticed  composed  of 
masses  of  convoluted  threads  with  no  trace  of  liquefaction.  In 
Fig.  1  (B.  enteritidis)  on  the  other  hand  Ihe  growth  is  indicated 
by  whitish  grey  masses  and  granules  softening  and  liquefying 
the  gelatine.  As  time  goes  on  this  liquefaction  slowly  but 
gradually  becomes  more  and  more  pronounced,  whereas  in 
B.  butyricus  (Fig.   2)  the   growth  remains  unaltered  and  does 

*  The  statement  by  Prof.  Stewart  of  Liverpool  (Vol.  III.,  p.  31,  Thompson 
Yates  laboratory)  is  to  mo  abeolutoly  incomprehensible,  in  that  the  B.  enteritidis 
grows  on  agar  and  other  solid  media  only  with  great  difficulty. 
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APR  B,  Ko.  8.    not    cause    any  trace    of    liquefaction    even    after    weeks   and 

On  the  Differ-      months. 
3iitiation  of 

AnaSrobio  The  difference  is  still  more  strikingly  shown  in  stab  calture  in 

SonTy^jTrSSSt  urine-gelatine.  Figs.  4  and  5,  Plate  I.,  show  this  :  Fig.  4  is  a  stab 
in  the  itates-  cultore  of  B.  enteritidis  in  urine-gelatine  incubated  anaerobically  at 
o°Ma?and^  20-21°  C.  for  eight  days.  It  shows  slight  softening  of  the 
o^^jrAmmaie;  gelatine  along  the  growth  but  no  filamentary  out-growths.  Fig.  5 
FJLs!*    ^  °*      on  the  other  hand,  which  is  B.  butyricus  kept  under  precisely  the 

same  conditions,  shows  no  trace  of  liquefaction  but  large 
numbers  of  longer  or  shorter  filaments  projecting  under  a  right 
angle  from  the  stab. 

While  in  the  stab  culture  of  B,  enteritidis  in  ordinary  and 
sugar  gelatine  liquefaction  proceeds  slowly  but  distinctly, 
there  is  no  sign  of  liquefaction  in  similar  culture  in  the  case  of 
B.  butyricus.  I  wish  to  emphasise  this  difference  in  the  present 
with  a  view  to  returning  to  it  when  dealing  with  certain 
experiments  in  the  rabbit. 

IV.  Experiments, — It  has  been  repeatedly  mentioned  that 
while  B.  enteritidis  sporogenes  is  pathogenic  for  guinea-pigs 
{see  my  report,  1897-1898,  p.  210),  B.  butyricus  is  without  any 
such  action.  This  difference  is  of  an  important  character, 
inasmuch  as  milk  is  changed  by  both  microbes  in  an  identical 
manner  and  therefore  a  milk  culture  which  on  incubation  at 
37°  C.  shows  the  typical  change  might  contain  a  growth  of 
B.  enteritidis  or  of  B.  butyricus,  or  of  both.  As  a  matter  of  feet 
sewage  and  many  other  filth  materials  contain  the  spores  of  both 
microbes.  Sewage  contains  the  spores  of  B.  butyricus  as  a  rule 
more  abundantly  than  those  of  6.  enteritidis,  and  this  is  the 
reason  why  milk  cultures  fail  to  show  pathogenic  action  or  show 
it  imperfectly  if  they  are  started  with  small  amounts  of  sewage. 
In  order  to  more  accurately  explain  this  I  will  take  a  case  in 
point :  A  series  of  milk  tubes  (recently  boiled  milk)  are  infected 
with  varying  amounts  of  sewage,  (1)  1/lOOth,  (2)  l/50th, 
(3)  1/lOth,  (4)  l/5th  of  a  cc.  They  are  next  exposed  to  80°  C.  for 
lOi-15  minutes,  are  then  cooled  and  put  in  Buchner's  cylinder  and 
incubated  at  37°  C.  Next  day  or  the  day  after,  all  the  tubes  are 
typically  changed :  the  layer  of  cream  is  torn  and  disturbed  by 
much  gas,  pinkish  casein  fiocculi  appear  on  the  top  and  here  and 
there  at  the  side  of  the  tube,  at  the  bottom  are  casein  coagula,  and 
there  is  a  copious  amount  of  more  or  less  turbid  whey.  On 
opening  the  tubes,  the  changed  milk  has  a  distinct  smell  of  butyric 
acid,  the  whey  has  definite  acid  reaction  and  is  crowded  with  the 
typical  bacilli.  A  series  of  four  guinea -pigs  of  equal  size  are  now 
injected  with  whey  of  the  cultures,  each  animal  receiving  about 
1  cc;  guinea-pig  No.  L  is  injected  from  the  1/100  cc.  tube; 
guinea-pig  No.  2  from  the  1/50  cc.  tube  ;  guinea-pig  No.  3  from 
the  1/10  cc.  tube ;  and  guinea-pig  No.  4  from  the  1/5  cc.  tube. 
Next  day  guinea-pig  No.  1  will  be  found  either  unaffected  or 
with  only  very  slight  tumour ;  guinea-pig  No.  2  will  be  found 
affected  with  a  fair  sized  gelataneous  swelling;  guinea-pig  No.  3 
and  guinea-pig  No.  4  most  probably,  but  guinea-pig  No.  4  almost 
certainly    will    be    found    dead.    The    skin  of   the   groin  and 


413 

abdomen  of  the  dead  animals  will  be  f  onnd  separated  by  an  interval  app.  b^o.  s. 
from  the  subjacent  subcntaneons  and  muscular  tissues,  which  are  on  the  Differ- 
in  shreds  and  partlj'  dissolved ;  there  is  also  much  gangrenous  Jhe*»e\wf3' 
exudation  crowded  with  the  cylindrical  shorter  or  longer  bacilli.  Anaerobic 
Now  the  explanation  which  I  offer  for  this  apparently  different  ^*S^Sr«w^t 
pathogenic  action    of    the    milk  after  infection  with  different  i?JS®  ntTte 
amounts  of  sewage  is  this :  Dr.  Houston  and  myself  (Report  of  o\  Man  and 
Local  Government  Board)  have  shown  that  the  number  of  spores  S^'Drfxi^*' 
of  B.  enteritidis  in  domestic  sewage  varies  between  about  100  and  K.R.a* 
2000  per  cubic  centimetre.     Assuming  that  the  number  of  spores 
of  B.   butyricus    be    larger  than  those    of    B.   enteritidis,  and 
knowing  that  both  develop  equally  rapidly  in  milk  at  37°  C.,  the 
typically  changed  milk  will  in  the  case  of  tube  No.  1  contain 
many  more  B.  butyricus  than  B.  enteritidis,  and  the  pathogenic 
action  of  its  whey   will,   since  it   contains  few  B.  enteritidis, 
be    practically   nil ;     whereas,   in    the    case    of    tubes    No.   3 
and   particularly    No.  4,    the    milk    will     contain    a    sufficient 
number   of    B.  enteritidis  to   be  virulent,    i.e.,    fatal    in   1   cc. 
dose  to  the  guinea-pig. 

The  separation  from  such  a  typically  changed  milk  culture  of 
the  B.  butyricus  and  B.  enteritidis  by  subculture  is  not  a  difficult 
matter  if  the  whey  is  diluted  and  with  this  dilution  anaerobic 
culture  is  made  on  the  slanting  surface  of  gelatine  in  tubes  or  on 
the  surface  of  gelatine  set  in  a  plate  dish.  It  will  have  to  be 
remembered  that  the  colonies  of  B.  enteritidis  show  soon  a 
softening  and  commencing  liquefaction,  whereas  those  of 
B.  butyricus  are  made  up  of  thready  convolutions  and  are  non- 
liquefying.  Of  course  the  best  method  is  the  animal  experiment, 
because  in  the  case  of  pathogenic  action  the  exudation  contains 
principally  the  B.  (enteritidis)  sporogenes,  and  by  making  a 
dilution  of  this  exudation  the  sub  cultures  yield  at  once  the 
colonies  of  B.  enteritidis  sporogenes. 

Both  B.  butyricus  and  B.  enteritidis  multiply  rapidly  in  dead 
animal  tissues,  particularly  when  kept  at  37®  C.  Following 
therefore  the  method  first  described  by  Welch  and  Nuttall  (John 
Hopkin's  Hospital  Bulletin  No.  24, 1892),  a  little  of  the  whey  of  a 
typical  milk  culture  of  either  B.  butyricus  or  B.  enteritidis,  or  of 
an  emulsion  of  a  living  (recent)  agar  or  gelatine  culture  of  either 
microbe,  may  be  injected  into  the  ear  vein  of  a  rabbit,  and  the 
animal  killed  immediately  after  (1-5  minutes)  by  instantaneous 
destruction  of  the  medulla  oblongata.  The  dead  bodies  of  the 
animals  should  then  be  placed  in  the  incubator  at  37^  C.  Next  day 
the  bodies  of  the  animals  will  be  found  tremendously  blown  out ; 
the  abdomen  tense  and  like  a  drum,  the  limbs  full  of  gas  and  feeling 
like  sponges,  as  also  the  tissues  of  the  chest  wall  and  axilla  and 
neck  and  head.  Cavities  with  gas  will  be  found  in  the  inguinal, 
cubital,  axillary  and  cervical  region.  On  opening  the  abdominal 
cavity  much  gas  will  be  found  in  the  viscera ;  the  chest  is  much 
distended  and  the  intercostal  spaces  almost  as  if  blown  away  ;  the 
lungs  enormously  distended  by  minute  gas  bubbles,  the 
diaphragm  torn  into  shreds.  The  fact  of  the  matter  is  the 
injected  bacilli  have  been  distributed  into  all  parts  by  the  blood 
stream  and  have  multiplied  greatly,  and,  as  is  also  seen  in  culture 
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APP.  B.J'*^*  ^  (milk,  a.£jar,  gelatine),  have  in  their  multiplication  caused  great 

On  the  Differ-  evolution   of  gas.     In  conformity   with   this,  making  anaerobic 

the  «eve°a/  Cultures  from  any  tissue  (subcutaneous  tissues,  heart,  liver,  lung), 

Anaerobic  the  microbe  B.  butyricus  or  B.  enteritidis  respectively  will  be 

Microbes oom-     ««..^:i„  «^«^^^«^;i 

moniy  present    readily  recovered, 

in  the  Intes- 

of°Man  and  I  have  made  several  series  of  these  experiments,  and  it  seems 

by^Dr^Kiein^*  *  *^  °^®  ^^^^'  *^®  ^*  e^^^e^'i^'idis  causes  a  little  more  rapid  and  a  little 
F.B.S.'        '      greater  evolution  of  gas,  than  the  B.  butyricus.     But  it  must  be 

distinctly  understood  that  B.  butyricus  alone  causes  all  the  above 
changes  in  a  striking  manner.  It  follows  from  these  experiments 
that  by  this  method  (Welch,  Nuttall)  a  differentiation  between 
gas  producing  ana^rubes  of  diflFerent  species  cannot  be  made.  I 
shall  presentlj-  have  occasion  to  return  to  this  point  after  some 
further  experiments  now  to  be  described. 

Besides  the  above  experiments  of  intravenous  injections  into 
the  rabbit,  I  made  the  following  experiments  on  the  guinea-pig, 
Guinea-pigs  are  killed  by  chloroform  inhalation,  and  after  death 
cultures  of  B.  butyricus  and  B.  enteritidis  are  injected  into  the 
thorax  of  different  guinea-pigs  by  means  of  a  Pravaz  syringe,  the 
point  of  the  needle  of  which  is  pushed  through  the  intercostal 
muscle.  Each  animal  is  then  placed  in  the  incubator  at  3/^  C.  for 
24  hours.  Next  day  the  subcutaneous  tissue  of  the  chest,  axilla^ 
and  neck  are  enormously  emphysematous  and  like  a  sponge  ;  this 
is  evidently  due  to  some  bacilli  having  been  introduced  (on 
inserting  or  withdrawing  the  needle)  into  the  skin  and 
subcutaneous  tissue  at  the  point  of  injection.  Microscopic 
specimens,  as  also  cultures,  of  the  subcutaneous  tissue  show  that 
a  copious  multiplication  of  the  bacilli  has  taken  place  during  the 
24  hours.  On  opening  the  thorax  cavity  it  is  found  that  the 
heart  and  lungs  are  much  discoloured  and  shrunk  to  very  small 
dimensions,  and  that  the  muscles  of  the  chest  walls  are  much  dis- 
coloured ;  in  the  thorax  cavity  there  is  more  or  less  sanguineous 
fluid.  This  fluid  is  densely  crowded  with  the  bacilli,  many  of  them 
motile.  In  the  case  of  the  dead  guiuea-pig  injected  with  B. 
enteritidis,  many  of  the  bacilli  contain  an  oval  spore  in  the  middle 
portion,  whereas  in  the  case  of  the  B.  butyricus  guinea-pig,  the 
bacilli  are  quite  without  spores.  In  both  sets  of  experiments, 
however,  there  are  present  some  sporing  bacilli  which  from 
their  morphological  character  (drum  sticks  and  rapidly  motile), 
as  also  by  culture,  can  be  recognised  as  the  B.  cadaveris 
sporogenes. 

These  experiments  furnish  further  confirmation  that  when 
cultivated  in  the  dead  body  of  the  rodent  both  microbes, 
B.  butyricus  and  B.  enteritidis  sporogenes,  form  copious  growth, 
much  gas,  and  effect  idential  changes,  and  that  on  these  grounds 
alone  they  cannot  be  differentiated,  I  may  add  here  further  that 
by  similar  cultivation  in  the  dead  body  of  the  B.  cadaveris 
sporogenes  similar  emphysematous  condition  in  the  subcutaneous 
and  muscular  tissue  and  viscera  can  be  obtained,  with  the  difference 
however  that  the  results  are  not  so  conspicuous  as,  and  that  they 
set  in  somewhat  later  than  in  the  case  of  the  former  two 
microbes. 
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Bacillus  ccidaveris  sporogenes. 


Avr,  B,  No.  3. 

On  the  DiflTer- 
entintion  of 

In  my  report  on  bacillus  cadaveris  (Report  of  the  Medical  Officer  Aifalrobte* 
of  the  Local  Government  Board  1898-1899,  p.  344)  I  have  described  Micrpbea  com- 
this  anaerobic  microbe  as  derived  from  the  intestine,  and  as  |^°the£i^°^ 
playing  after  death,  by  its  rapid  growth  into  and  through  the  o^j^^JJS**" 
abdominal  and  the  thoracic  viscera  and  further  into  the  muscular  other  Animals; 
tissues,  a  great  part  in  reducing  and  destroying  these  tissues.  f5ia'^°*"' 
The  spores  of  this  microbe  are  present  in  the  contents  of  the 
alimentary  canal  of  man  and  other  animals ;  they  are  present  in 
faecal  matter,  in  manure,  street  dust,  sewage,  and  all  similar  filth  ; 
that    is  to  say  the  spores   of    this   anaerobe   occur   almost    in 
the  same  materials  in  which  the  spores  of   B.   butyricus  and 
B.   enteritidis  sporogenes  occur,  and   it   is  therefore   important 
to  be  able  to  identify  them  and   to  distinguish   one   from  the 
other. 

The  morphological  and  cultural  characters  of  this  B.  cadaveris 
sporogenes  are,  as  I  described  in  a  former  report,  sufficiently 
striking  for  differentiating  this  microbe  from  B.  butyricus  and 
from  B.  enteritidis  sporogenes.    They  are: — 

B.  cadaveris  is  conspicuously  motile,  cylindrical,  longer  and 
thinner  than  the  other  two,  forming  in  culture  long  filaments  and 
threads  ;  it  stains  well  by  Gram's  method.  It  forms  spores  readily 
in  all  culture  media.  The  spores  are  terminal,  thus  changing  the 
bacilli  into  drum-stick-like  forms,  the  swollen  spherical  to  elliptical 
ends  being  due  to  the  formation  there  of  the  spore.  When  fully 
developed  the  spore  is  oval,  about  1*6  fx  long,  1  /a  broad  ;  it  stains 
by  the  ordinary  method  of  spore-staining,  viz.,  boiling  fuchsin, 
then  methyl  blue.  It  is  an  obligatory  anaerobe  and  forms  copious 
gas  in  all  media ;  the  cultures  have  a  putrid  odour.  The 
B.  cadaveris  liquefies  gelatine  very  rapidly.  On  the  surface  of 
agar  it  forms  pale  patchlike  colonies  with  dark  centre  from  which 
pass  out  numerous  branched  dark  filaments.  Some  colonies  show 
only  the  dark  filamentous  growth  ;  in  agar  stab  much  gas,  the  stab 
showing  very  numerous  lateral  filaments.  Milk  at  37°  C.,  is  slowly 
decomposed,  in  the  course  of  a  week  separating  into  a  bottom 
layer  of  casein,  a  supernatant  yellow  coloured  clear  fiuid,  and  a 
top  layer  of  original  cream  ;  the  culture  has  putrid  odour  and 
contains  many  sporing  bacilli.  B.  cadaveris  liquefies  rapidly 
and  grows  well  on  solidified  blood  serum  forming  rapidly  spores. 
It  has  no  pathogenic  action  when  injected  subcutaneously  into 
guinea-pigs.  On  account  of  its  constant  presence  and  association 
with  the  other  two  microbes  in  faecal  matter  and  similar  filth, 
a  milk  culture  made  from  such  filth  is  liable  to  contain  besides 
virulent  B.  enteritidis  sporogenes  also  some  of  the  bacilli  of 
B.  cadaveris  sporogenes.  It  follows  from  this  that  if  whey  of  this 
milk  culture  be  injected  into  the  subcutaneous  tissue  of  a 
guinea-pig,  and  the  animal  be  dead  from  it  within  20  hours, 
the  subcutaneous  exudation  of  this  animal  examined  next  day 
would  show  also  some  bacilli  cadaveris  noticeable  by  their  great 
motility  and  by  their  drum-stick  forms.  In  further  experiment, 
by  culture  and  in  preserving  such  fluid  in  sealed  capillary  pipettes 
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this  possible  admixture  of  B.  cadaveris  mast  not  be  lost  sight  of. 
For  it  may  happen  that  sooner  or  later  in  the  process  of  transferring 
the  culture  from  tube  to  tube,  a  time  may  arrive  when 
in  the  new  culture  only  the  B.  cadaveris  sporogenes  is  left,  the 
B.  enteritidis  sporogenes  having  been  completely  gradually 
*  crowded  out.'  I  myself  fell  some  years  ago  into  such  error,  viz., 
I  regarded  the  virulent  B.  enteritidis  sporogenes  as  gradually 
changing  from  a  microbe  which  at  first  caused  the  butyric  change 
of  milk  into  a  rapidly  sporing,  rapidly  liquefying  microbe,  non- 
pathogenic and  decomposing  the  milk.  I  soon  learned,  however, 
and  have  corrected,  the  original  error  {see  Report  1900),  viz.,  that 
the  latter  microbe  is  a  different  anaerobe,  viz.,  B.  cadaveris 
sporogenes,  that  has  in  the  course  of  subculture  gradually  *  crowded 
out '  the  B.  enteritidis  sporogenes. 


Bienstock  described  as  B.  putrificus  coli  drumstick  forms  of 
bacilli  of  the  intestine  which  were  stated  to  be  aerobic  in  culture 
and  to  possess  certain  cultural  characters  in  no  way  capable  of 
being  mistaken  for  the  intestinal  B.  cadaveris  sporogenes.  But 
since  the  obligatory  anaerobe  B.  cadaveris  sporogenes  has  been 
described,  B.  putrificus  coli  has  also  become  an  obligatory 
anaerobe.  From  Dr.  Bienstock*s  latest  description  of  his 
microbe  in  the  Annales  de  Tlnstitut  Pasteur,  Vol.  XIIL, 
p.  857,  and  Vol.  XIV.,  p.  756,  I  have  not  the  slightest  doubt 
that  this  anaerobic  B.  putrificus  coli  is  identical  with  B.  cadaveris 
sporogenes.  I  have  already  in  a  former  Report  (1898-1899, 
p.  344)  given  good  reasons  for  suspecting  that  the  B.  radiatus 
of  Ltideritz  (Zeitschrift  f.  Hygiene,  Vol.  V.,  p.  149)  is  the  same 
microbe. 

Bienstock  has  given  satisfactory  proof  that  his  microbe  rapidly 
decomposes  and  liquefies  fibrin  and  plays  an  important  r61e  in 
putrid  decomposition — facts  which  from  the  cultural  characters 
above  described  are  easily  comprehensible.  I  have  made  the 
same  series  of  experiments  on  the  rabbit  and  guinea-pig  as  were 
described  of  the  B.  butyricus  and  B.  enteritidis  sporogenes,  and  as 
mentioned  already,  with  the  same  result.  But  the  gas  production 
was  slower  and  less  in  the  case  of  B.  cadaveris  than  with  the  other 
two  microbes. 


Remembering  what  has  been  said  as  to  the  wide  distribution  of 
these  three  anaerobes  in  filth,  as  to  their  different  cultural 
characters,  and  as  to  their  fairly  similar  action  when  experimented 
with  after  the  Nuttall  Welch  method,  it  is  easy  to  understand  that 
the  anaerobic  microbes  isolated  from  polluted  wounds  might 
belong  to  different  species,  e.g.j  B.  butyricus,  B.  enteritidis 
sporogenes,  and  B.  cadaveris  sporogenes.  This  is  a  supposition 
which  I  think  harmonises  with  the  numerous  accounts  given  by- 
Welch  and  Nuttall,  and  by  Flexner,  and  with  the  numerous 
descriptions  given  by  Welch's  pupils,  as  to  the  cultural  characters 
of  Welch's  "  bacillus  aerogenes  capsulatus."  The  accounts  given 
formerly  and  now  suggest  more  than  one  species  in  wounds ;  at 
least  B.  butyricus  and  B.  enteritidis  sporogenes,  but  probably  more 
than  these  two. 
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In  conclusion  I  append  a  comprehensive  tabular  statement  as  to 
the  essential  differences  between*  these  three  anaerobic  microbes. 


L  Bacillus  Butyricus. 


IL  BaoilluB  Enteritidis 
Sporogenes. 


HL  BaoiUuB  Cadaveris 
SporoffencH. 


1.  Cylindrioal  rods,  on  the  arer- 
age 


2'o-3-5/*    long,    0-8-1-25// 

"  nyGrams 

some    individuals 


broad,  stains  well  tiy 


method 
motile. 


2.  Spores  oval«  stain  after  the 
several  methods,  situated  in 
the  middle  of  the  rods  more 

or  less,  I'd/i  long,  1ft  broad. 


3.  Growi  well  on  the  surface 
of  ordinary  gelatine  as  a 
trannluoent  mass  of  convo- 
luted threads;  does  not 
liquefy  the  gelatine. 


4.  In    stab    in    gelatine   forms 
spherical       colonies      withj 
numerous     horizontal    fila- 
mentous   projections ;      not 
liquefying,  forms  much  gas. 


5.  On  the  surface  of  agar  grey 
round  flat  colonies,  margin 
thin  and  much  crenate ; 
no  spores. 


6.  In  stab  in  agar  forms  charac- 
teristic bundles  of  threads 
projectii^  laterally  from  the 
growth  in  the  stab ;  much 
gas,  no  spores. 


7.  In  milk  rapid  separation  of 
acid  whey  and  flocculi  of 
casein ;  smell  of  butyric  acid, 
no  spores,  much  gas. 


8.  Grows  well  on  serum,  very 
slow  softening. 


9.  Not  pathogenic  for  rodents. 


1.  Same  as  in  I. 


2.  Same  as  in  I. 


3.  Softens  rapidly 
the  gelatine; 
slowly  liquefying. 


4.  Much  gas,  spheri- 
cal colonies,  with- 
out filamentous 
f»roJections ,  slow- 
y  liquefying. 


5.  Same  as  in  I.,  few 
orenations,  no 
spores. 


0.  Little  tendency  for 
forming  lateral 
branchings,  much 
gas,  no  spores. 


7.  Same  as  in  I. 


8.  Grows  well,  slowly 
liquefying ;  some 
spores  formed. 


9.  Virulent    for    ro- 
dents. 


1.  Cylindrioal  and  thread-like, 
thinner  and  longer  than  I.  and 
If.,  very  motile,  stains  by 
Gram's  method. 


2.  Spores  oval,  terminal,  drum- 
sticks,    stain     after     usual 

methods ;  ID/a  long,  I  ft  broad. 


3.  Bapidly  liquefying,  putrid 
odour,  numerous  spores 
formed. 


4.  Much    gas,    rapidly    lique- 
fying, putrid  odour. 
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5.  On  the  surface  of  agar  forms 
thready  branched  colonies 
with  or  without  finely 
granular  plate ;  rapidly  form- 
ing spores. 


6.  Much  gas,  rapidly  forming 
spores,  conspicuous  masses 
of  threads  growing  out  of 
stab. 


7.  Milk  is  slowly  decomposed, 
putrid  odour,  much  gaa 
rapidly  forming  spores. 


8.  Bapidly  liquefying,  putrid 
odour,  rapidly  forming 
spores. 


9.  Not  pathogenic  for  rodents. 


11870 
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App.  B.  Ko.  4. 

Bacillus  DipL  - 
theris  and 
Micro-orsan- 
isms  liable  to 
be  confounded 
therewith ;  by 
Dr.  Gordon. 


No.  4. 

Report  on  Bacillus  Diphthbbi^  and  Micro-oboanishs 
liable  to  be  confounded  thebbwith ;  bj  dr.  m.  h. 
Gordon, 

(^Flates  VL—XII.:  Figures  1—21.) 

6.  diphtheriaa,  firdt  isolated  by  L5ffler  in  1884,  has  for  some 
years  been  recognised  as  the  essential  factor  of  diphtheria,  so  that 
at  the  present  time  it  is  by  the  presence  of  this  micro-organism 
that  the  diphtheritic  nature  of  incipient  illness  is  with  certainty 
detected.  Experience,  however,  has  shown  that  the  identification 
of  B.  diphtheria)  is  not  such  a  simple  matter  as  it  at  first  promised 
to  be.  Owing  to  the  occurrence  in  the  throat  and  elsewhere  of 
micro-organisms  simulating  B.  diphtherisd  in  one  or  more  respects, 
but  devoid  of  the  sauie  pathogenic  significance,  it  is  necessary  to 
apply  a  series  of  tests  to  a  given  micro-organism  before  actual 
proof  that  it  is  a  genuine  example  of  the  Kiebs-Ldffler  bacillus 
can  be  considered  to  have  been  obtained.  So  frequently  is  the 
•bacteriologist  chilled  upon  to  determine  whether  B.  diphtherias 
« is  present  or  not  in  suspected  cases  that  it  is  obvious  that  the 
differential  value  of  the  various  characters  by  which  the  organism 
is  recognised  cannot  be  too  thoroughly  tested.  Accordingly  of 
recent  years  considerable  attention  has  been  given  to  the  characters 
by  which  B.  diphtheriaa  can  be  distinguished  from  other  micro- 
organisms with  which  it  is  likely  to  be  confused.  As  a  result  of 
these  researches  the  main  characters  by  which  B.  diphtheriae  is 
identified  are,  briefly,  four  in  number.  First,  the  macroscopic  and 
microscopic  appearance  of  the  growth  on  serum.  Secondly,  the 
behaviour  of  the  suspected  micro-organism  to  stains  such  as 
Loffler's  methylene  blue,  Gram,  and  especially  Neisser's  stain  for 
granules.  Thirdly,  the  reaction  shown  to  litmus  by  a  subculture  in 
neutral  or  slightly  alkaline  broth,  containing  2  per  cent,  dextrose, 
after  48  hours  at  Ji7°  C.  Fourthly,  the  test  of  pathogenicity  ;  t>.,  1  cc. 
of  a  broth  subculture  of  48  hours'  growth  at  37°  C.  on  subcutaneous 
injectionintoaguinea-pig  weighing  from200~300  grammes  produces 
in  the  great  majority  of  cases  death  within  48  hours,  whilst  post- 
mortem, haemorrhagic  necrosis  and  cedema  are  found  locally,  the 
internal  organs  are  congested,  the  pleural,  pericardial,  and  peritoneal 
fluids  are  increased,  and  in  particular  the  suprarenal  capsules  are 
enlarged  and  found  on  section  to  be  engorged  with  blood.  These 
four  characters,  viz.,  morphology,  staining,  acid-production,  and 
pathogenicity,  are  generally  sufficient  to  enable  B.  diphtherias  to 
be  identifiecl.  But  if  further  proof  is  needed  it  is  afforded  by 
showing  that  the  virulence  of  the  organism,  or  of  its  toxin,  is 
completely  neutralised  by  a  simultaneous  dose  of  diphtheria  anti- 
toxin. 

In  practice,  however,  it  is  not  always  possible  to  apply  all  these 
tests  before  giving  an  opinion.  Too  often  a  verdict  is  urgently 
required  within  24  hours.  Under  these  circumstances — and  they 
are  those  under  which  by  far  the  majority  of  the  bacteriological 
diagnoses  of  diphtheria  are  at  present  carried  out — it  is  from  the 
microscopical  appearance  of  the  growth  on  serum,  and  from  its 
plaining  reactions,  that  the  conclusion  is  arrived  at  that  in  a  giveii 
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tinffoishable  "  from  B.  diphtherise.*  BAeUim  Diph- 

Throoghoat  the  following  observations  on  the  snbject  of  touu^blaio 
B.  diphtherise  and  micro-organisms  liable  to  be  confused  therewith  [w  ^^JS^f^ 
this  point  has  been  kept  in  yiew ;  the  chief  consideration  having  d^  ooidon.  ' 
been  the  bearing  of  the  results  on  what  may  be  termed  the 
morphological  differentiation  of  B.  diphtheriae.  The  procedmre 
was  as  follows  : — Cultivations  on  solidified  bloodsemm  (horse's), 
supplemented  in  some  cases  by  agar  plate-cultures,  were  made 
of  material  from  varions  sources  in  the  human  body,  chiefly  up  to 
the  present  from  the  throats  of  patients  suffering  from  diphtheria, 
but  also  from  a  few  other  sources,  such  as  from  the  nasal  discharge 
in  cases  of  acute  coryza  and  from  the  aural  discharge  in  cases  of 
scarlatina.  Organisms  resembling  B.  diphtherise,  having  been 
first  isolated  in  pure  culture,  were  then  examined  with  special 
reference  to  the  four  characters — morphology,  staining,  acid- 
production,  and  pathogenicity  for  the  guinea-pig.  In  the  second 
place,  an  enquiry  has  been  began  with  the  object  of  determining 
the  applicability  of  the  agglutination  reaction  for  the  purpose  of 
distinguishing  genuine  B.  diphtherisB  from  other  allied  micro- 
organisms. 

On  this,  as  on  previous  occasions,  I  have  to  record  my  thanks  to 
Dr.  Andrewes  for  kindly  supplying  me  with  material.  I  have 
also  to  thank  Mr.  Brewerton  for  several  cultures  from  the  eye. 
I  am  especially  indebted  to  Dr.  McCombie,  Medical  Superintendent 
of  the  Brook  Fever  Hospital,  and  to  Drs.  Griffiths  and  RoUeston 
of  that  institution  for  their  co-operation  in  giving  me  the 
opportunity  of  collecting  material.  Finally,  I  have  to  thank  Sir 
lAuder  Brunton  for  placing  several  cases  at  my  disposal  for 
bacteriological  examination,  and  Dr.  Scholberg  for  valuable  aid. 

The  present  slate  of  knowledge  concerning  B.   diphtheriw  and 
micro-organispns  with  which  that  microbe  may  he  confused. 

Before  proceeding  to  describe  the  result  of  my  investigations 
it  is  well  to  briefly  review  the  present  state  of  knowledge  concerning 
B.  diphtheriae  and  its  allies.  A  study  of  the  literature  shows  that« 
while  there  is  practical  unanimity  with  regard  to  the  characters  of 
typical  B.  diphtherisB,  there  has  been  in  the  past  considerable 
difference  of  opinion  as  to  the  nature  of  the  micro-organisms 
with  which  B.  diphtherise  is  liable  to  be  confused.  Thanks,  how- 
ever, to  the  investigations  of  a  number  of  observers  the  subject  has 
latterly  become  clearer,  so  that  at  the  present  time  three  chief  groups 
are  distinguished.  Group  I.  consists  of  organisms  that  fulfil  all 
the  requirements  of  genuine  B.  diphtherise,  including  morphology, 
staining,  acid-production,  and  pathogenicity.  On  the  other  hand, 
the  organisms  belonging  to  the  other  two  groups  are  not  patho- 
genic to  guinea-pigs.  Group  II.  consists  of  organisms  resembling 
B.  diphtheriae  in  morphology,  staining,  and  in  acid-production, 
and  differing  from  that  organism  only  in  the  fact  that  they  possess 

*  Early  and  valuable  evidenoe  is  obtained  in  a  proportion  of  cases  by  direct 
miorosoopical  examination  of  the  material.  The  presence  of  bacilli  morpho* 
logicillj  resembling  B.  diphtheriae,  holding  Gram,  and  showing  Neisser's 
l^rannles  is  strongly  suggest!  to  of  diphtheria. 
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APP.  B,  No.  i.  no  pathogenicity  for  the  gninea-pig  ;  hence  organisms  of  this  type 
BaoiUiu  Diph-  ^^6  generally  considered  to  be  attenuated  examples  of  the  Klebs- 
Mfor?-or°iD-  ^6^^^  bacillus.  Group  III.  is  composed  of  the  bacillus  of 
iflm4 liabfo  to  Hoffmann,  a  micro-organism  that  differs  from  B.  diphtheria  not 
there5dth"^by  Only  in  being  non-pathogeuic  for  guinea-pigs,  but  also  in  morphology. 
Dr.  QordoQ.       staining,  and  in  producing  not  acid,  but  alkali  in  dextrose  broth. 

Over  and  above  these  three  groups  a  further  group  has  been 
described  consisting  of  the  so-called  Xerosis  bacillus.  This 
organism,  which  occurs  in  the  conjunctival  sac  both  in  health 
and  disease,  approaches  genuine  B.  diphtherisB  in  microscopical 
morphology  more  closely  in  some  respects  than  does  Hoffmann's 
bacillus,  but  differs  macroscopically,  does  not  stain  with  Neisser, 
does  not  produce  an  acid  reaction  in  dextrose  broth,  and  is  quite 
devoid  of  pathogenicity  for  guinea-pigs. 

The  organisms  with  which  B.  diphtherfsB  may  be  confused, 
therefore,  appear  to  hive  one  feature  in  common,  namely,  absence 
of  pathogenicity  for  the  guinea-pig,  and  may  be  subdivided  into 
two  groups  according  as  they  produce  an  acid  reaction  in  dextrose 
broth  or  fail  to  do  so. 

But  while  the  above  distinctions  between  B.  diphtherite  and  its 
non-pathogenic  simulators  have  been  described,  there  is  a  question 
of  great  importance  and  of  no  little  difficulty,  namely,  the  per- 
manency or  otherwise  of  such  distinctions.  Some  investigators 
(Hewlett  and  Knight,  Salter  and  Richmond)  claim  to  have 
converted  an  example  of  Hoffmann's  bacillus  into  a  form 
indistinguishable  from  the  genuine  Klebs-L5ffler  bacillus  by 
laboratory  procedure,  and  have  adduced  evidence  to  show  that 
similar  modification  of  this  bacillus  outside  the  laboratory  may 
be  a  possible  factor  in  che  spread  of  diphtheria.  The  work  in  this 
direction  has  recently  been  criticised  in  a  valuable  paper  by  Dr. 
Gordon  Pugh  in  the  medical  supplement  to  the  first  annual  report 
of  the  Hospitals  Committee  of  the  Metropolitan  Asylums  Board. 
I  agree  with  him  that  before  accepting  the  conclusion  that 
B.  Hoffmanni  is  convertible  into  B.  diphtherise,  and  on  this 
account  is  a  factor  in  the  causation  and  spread  of  diphtheria, 
more  evidence  is  necessary,  particularly  with  regard  to  the  strict 
purity  of  the  cultures  used,  and  also  with  regard  to  the  number  of 
cases  in  which  such  a  conversion  may  be  considered  to  have  occurred. 
Caution  is  particularly  necessary  when  it  is  called  to  mind  that 
the  evidence  at  one  time  advanced  in  support  of  the  conversion 
of  B.  anthracis  into  B.  subtilis  and  at  another  of  B.  coli  communis 
into  B.  typhosus  has  been  in  both  cases  discredited. 

A  rrangetnent  followed  in  the  present  Report. 

In  describing  the  result  of  my  investigation  of  diphtheroid 
micro-organisms  isolated  from  various  sources  in  the  human  body 
the  subject  has  been  subdivided  into  three  main  portions.  In  the 
first  section  have  been  placed  all  the  micro-oi^anisms  met  with  that 
admit  of  identification  with  B.  diphtherise  owing  to  the  fact  that 
they  possessed  all  the  four  chief  attributes  of  that  organism.  In 
the  second  section  have  been  placed  all  the  organisms  met  with 
that  did  not  possess  the  four  chief  attributes  of  B.  diphtherise :  these 
had  one  point  in  common,  namely,  absence  of  pathogenicity  for 
the  guinea-pig,  and  they  ranged  from  an  organism  ^t  differed 
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from  B.  diphtherise  in  the  latter  respect  alone  down  to  a  form  a#p.  Bj^o.  i. 

that  coald  only  be  confused  with  it  on  a  most  superficial  examina-  BociUus  Diph- 

tion  of  a  serum  culture.     In  the  third  section  the  results  of  some  Mfcr^wn-, 

agglutination  experiments  are  described.  i«nw iiabi? to' 

be-coDfounded  ■ 
therewith ;  by 

l— miobo-organisms   possessing    all    thb    four    main  ^'- go^*^«>'>- 
Characters    op   B.   Diphtheri-«s,   viz.,   Morphology, 
Staining,  Acid-production,  and  Pathogenicity. 

Altogether  18  micro-organisms  have  been  isolated  that  were 
found  on  examination  to  fulfil  all  four  chief  requirements  of 
B.  diphtherias.  They  were  obtained  from  the  following  sources  : — 
from  the  throat  either  during  or  subsequent  to  an  attack  of 
diphtheria,  14 ;  from  a  nasal  discharge  during  diphtheria,  2  ; 
from  an  ear  discharge  in  a  case  of  scarlatina,  1 ;  and  (one  example) 
from  the  eye  in  a  case  of  membranous  conjunctivitis. 

The  characters  of  these  micro-organisms  are  as  follows : — On 
solidified  blood-senim  (horse's)  there  is  in  all  cases  good  growth. 
After  18  hours  at  37°  C.  the  colonies  stand  out  from  the  surface  of 
the  medium  as  small,  slightly-raised  grey  masses.    In  transmitted 
light  they  are  seen  to  have  a  firm  outline,   homogeneous  con- 
sistency, and  often  a  faintly  yellow  or  a  faintly  brown  tinge.    In 
the  course  of  several  days  the  colonies  become  larger  and  more 
raised,  so  that  after  four  days  the  appearance  is  that  seen  in 
Fig.  1,  Plate  VI.    Microscopical  examination  of  film  specimens 
of  the  18  hours'  growth  on  serum  showed  the  same  general  result 
in  all  18  specimens.     The  stain  used  was  invariably  L5ffler's 
methylene  blue.    The  appearance  of  such  a  film  when  viewed 
with  a  magnification  of  about  70  diameters  depends  a  good  deal 
on  the  amount  of  growth  deposited  on  the  cover-slip.     In  no  case 
was  coherency  or  conglomeration  seen,  though  in  all  there  was  a 
tendency  for  the  bacilli  to  form  loose  clusters.    On  increasing  the 
magnification  to  500  diameters  the  individual  bacilli  are  clearly 
Been.    It  will  be  noticed  that  two  are  often  arranged  in  lateral 
apposition,  and  at  some  places  they  are  in  polar  apposition  as 
well.    A  further  point  seen  with  this  power  is  that  the  bodies 
are  irregularly   stiuncd.    With  a  magnification  of  800  to   1000 
diametere  the    characteristic    morphology   of    B.  diphtherias    is 
brought  into  view.    The  individuals  are  irregularly  stained  rods, 
always  with  pointed  or  rounded  ends.    A  few  may  show  slight 
swelling  at  one  end,  but  this  is  uncommon  in  young    serum 
cultures.     In  specimens  stained   with  LofBer's  methylene  blue 
the  ends  though  clearly  perceptible,  are  often  shadowy,  the  stain 
being  much  better  taken  up  towards  the  middle  of  the  bacillus. 
Some  of  the  rods  here  and  there  may  be  beaded  and  othere  may 
present  a  segmented  appearance  owing  to  more  deeply  stained 
portions  alternating  with  others  showing  little  or  no  staining. 

Polar  granules  are  seen  at   places,  and  they  may  be  of  a  red 
colour  (metachromatism). 

The  examples  of  the  diphtheria  bacillus  that  I  have  isolated 
have  been  almost  without  exception  initially  of  the  short  type. 
When  grown  on  serum  for  18  hours  at  37°  C.  and  stained  with 
L5flBer's  methylene  blue  the  shortest  had  an  average  length  of  only 
1'7  /i.  This  would  appear  to  be  exceptionally  low  :  after  cjalture 
on  artificial  media  for  some  time,  or  after  passage  through  a 


AFP.0.KO.4.  guinea-pigy  the  length  was  in  some  few  cases  noticed  to  have 

BscUio4Diph-  increased.    The  length  appeared  to  depend  to  some  extent  on  the 

Mtor^mn-  medium,  and  was  as  a  ride  greater  on  agar  than  on  seram.    A 

itmi  lubtr to  possible  explanation  is  that,  seram  being  the  more  fayoorable 

be ooDfoanded    t_»i    j»»»  %.\  .■■1.1 

therewith ;  by   BOil,  diviBion  occurs  there  more  quickly  than  on  agar. 

All  18  specimens  of  the  diphtheria  bacillus  were  subjected  to 
Neisser'^B  staiUy  and  in  all  the  characteristic  granules  were  thereby 
demonstrated.  The  granules  are  most  often  situated  at  both  poles, 
but  not  infrequently  a  granule  occurs  elsewhere  than  at  the  pole. 
In  some  cases  these  granules  were  seen  quite  well  with  L5ffler*s 
methylene  blue,  but  in  others  they  were  not.  Although  seyeral 
other  staining  processes  were  tried  for  bringing  out  the  granules, 
nothing  so  successful  as  Neisser*s  method  was  found.  Best  results 
were  got  by  leaving  specimens  in  each  of  Neisser's  solutions  for 
one  minute  instead  of  for  only  a  few  seconds  as  prescribed. 
Lightly  counterstaining  with  dilute  carbol  fuchsine  accentuates 
the  blue  granules  by  bringing  out  the  outline  of  the  bodies  of  the 
the  bacilli,  otherwise  so  shadowy  with  Neisser*s  stain  as  to  be 
practically  invisible. 

The  diphtheria  bacillus  retains  Gram  extremely  well  and  evenly. 

Acid-fonfiation. — Slightly  alkaline  broth  containing  2  per  cent- 
dextrose  was  rendered  distinctly  acid  by  all  the  specimens  of 
B.  diphtheriae  after  48  hours  at  37°  C. 

OtJier  Morphological  and  Cultxiral  Characters. 

It  is  hardly  necessary  to  remark  that  B.  diphtherise  is  non- 
motile.  On  a^ar  at  37°  C.  growth  is  much  slower  than  on 
serum.  After  24  hours  the  colonies  are  small,  flat,  have  a 
granular  consistency,  and  often  a  slightly  irregular  edge.  By  the 
second  day,  sometimes  later,  the  colonies  may  become  increased  in 
bize,  opaque,  and  raised.  Exceptionally  some  of  them  may  show  a 
glistening  white  appearance  after  sevei*al  days,  but  this  is  never  so 
marked  or  so  generdl  as  in  the  case  of  Hoffmann's  bacillus.  Micro- 
scopical examination  of  the  growth  on  agar  shows  the  same  general 
api>earance  as  with  young  serum  cultures,  but  the  bodies  of  the 
bacilli  are  ratlier  more  evenly  stained.  On  gelatine  at  2(^22°  O. 
in  every  one  of  the  18  cases  good  growth  was  obtained  in  course 
of  time.  A  thick,  raised,  opaque  growth  with  slightly  undulating 
edge  occurs  along  the  streak.  The  colonies  are  slightly  granular 
with  brownish  centres.    No  liquefaction  is  produced. 

Bro^ A  37°  C— Within  48  hours  there  is  slight  granular  cloudi- 
ness and  a  scanty  loose  flocculent  deposit  on  the  side  and  at  the 
foot  of  the  tube.  Microscopical  examination  shows  the  diphtheria 
bacilli  to  be  arranged  in  small  clumps. 

Litmus  milky*i7°  C— By  the  third  day  a  slightly  acid  reaction  is 
perceptible.  This  slowly  increases  until  at  the  end  of  a  month  the 
acid  reaction  is  well  marked.  In  no  case  was  clotting  produced 
even  in  a  month.  Microscopical  examination  showed  that  the 
bacilli  were  arranged  in  small  clumps  as  in  the  broth. 

Pathogenicity. — 1  cc.  of  a  48  hours'  broth  subculture  at  37°  C. 
of  each  of  the  18  examples  of  B.  diphtherias  was  injected  sub- 
cutaneously  into  a  guinea-pig  of  200-300  grammes  weight.  In  all 
cases  death  ensued.    In  16  instances  death  was  produced  within 
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therln  and 
Micro-orsan- 
isms  liable  to 
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Dr.  Gordon. 


4d  hours  of  injection,  bat  in  the  remaining  two  death  did  not  app.  B,NQ.i 
occur  till  the  10th  and  20th  day  respectively.  Post-mortem  the 
appearance  was  similar  in  all  the  cases.  Locally  there  was  cedema 
and  hsBmorrhagic  necrosis  of  the  subcutaneous  tissue.  The  nearest 
lymphatic  glands  were  enlai^ged.  The  internal  organs  were  con- 
gested, and  the  pericardial,  and  in  some  cases  the  pleural,  fluid 
increased.  In  no  case  was  the  spleen  enlarged,  but  in  all  the 
suprarenal  capsules  were  enlarged  and  on  section  hypersBmic.  In 
the  first  five  cases  cultures  were  made  from  the  hearths  blood, 
spleen,  kidney,  and  liver  of  the  guinea-pig,  as  well  as  from  the 
local  exudation.  From  the  latter  site  alone  was  growth  of  the 
diphtheria  bacillus  obtained,  and  in  each  case  the  organism 
recovered.  In  the  remaining  cases,  therefore,  I  was  satisfied  with 
either  microscopically  demonstrating  the  organism  in  situ  in  the 
local  exudation,  or,  if  this  failed,  with  making  cultures  therefrom, 
in  which  case  6.  diphtherisa  was  invariably  recovered. 


Brief  Summary  of  Mioro-organisms  met  with  possessing  all 
the  four  main  characters  of  B.  DlPHTHKRl-s:. 
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A»p.6,Ko.4.  II.— Micro-organisms  not  possessing  all  thb  Four  Maih 
fhSria^Si^^*  Characters  op  B.  DiPHTHSRiiB. 

Micro-orffan- 

becfonfoundSd    (a.)   Those  po88essing  three  of  the  main  charcwters  of  B,  diphtherice^ 
Dr!  Qordoi^^  ^•^•»  ^^"^^^^^^^  ^^  ^^  morphology,  staining^  and  a^ld-produc- 

tioHf  but  devoid  of  pathogenicity  for  the  guinea-pig. 

No.  1. — This  micro-organism  was  present  in  a  serum  culture  made 
from  the  throat  of  a  case  of  diphtheria  on  the  14th  day  from  the 
onset  of  the  disease.  Its  morphological  and  cultural  characters 
on  serum,  agar,  gelatine,  and  in  broth  were  indistinguishable  from 
those  of  genuine  B.  diphtherise.  The  average  length  of  the  rods 
on  serum  after  18  hours'  growth  at  37°  C.  and  stained  with  Loffler's 
methylene  blue  was  21  /i.  Neisser's  stain  was  positive,  and  a 
good  acid  reaction  was  produced  in  dextrose  broth.  A  guinea-pig 
injected  with  1  cc.  of  a  48  hours'  broth  subculture  showed,  how- 
ever, no  illness  and  no  local  tumour,  the  only  change  observed 
being  some  slight  enlargement  of  a  local  lymphatic  gland.  As 
the  micro-organism  appeared  to  differ  from  genuine  B.  diphtherise 
in  pathogenicity  alone,  I  was  inclined  to  regard  it  as  probably  a 
non-virulent  form  of  the  Klebs-Loffler  bacillus.  This  supposition 
was  confirmed  by  the  behaviour  of  the  organism  to  the  agglutina- 
tion test  to  be  described  later. 

No.  2. — This  organism  was  present  in  large  numbers,  together 
with  a  minority  of  staphylococcus  aureus  in  a  serum  culture 
made  from  the  ear  discharge  of  a  child  aged  4|  suffering  from 
scarlatina.  The  ear-discharge  had  been  present  "  since  teething," 
and  was  therefore  of  long  standing  at  onset  of  scarlatina  four 
weeks  antecedent  to  testing  of  the  discharge. 

The  growth  of  this  bacillus  on  serum,  after  18  hours  at  37^  C,  bore 
a  strong  resemblance  to  that  of  B.  diphtheriae.  The  only  variation  was 
that  at  some  places  in  the  film  the  organism  was  more  uniformly 
disseminated  than  is  usually  the  case  with  B.  diphtheriaB,  but  at 
others  it  was  arranged  in  clusters  after  the  manner  of  that  bacillus. 
With  Loffler's  methylene  blue  the  organism  resembkd  B.  diph- 
theria} in  shape  and  in  staining  (Fig.  6,  Plate  VII.).  The  average 
length  of  the  rods  was  1*7  /i.  Polar  granules  were  frequent.  Neisser's 
stain  gave  a  positive  result,  and  Gram's  stain  was  well  retained. 
In  dextrose  broth,  after  48  hours  at  37°  C,  a  well  marked  acid 
reaction  was  produced.  On  agar,  at  37°  C,  however,  the  macro- 
scopic appearance  of  the  growth  was  quite  different  from  that  of 
B.  diphtheriaj.  After  24  hours  there  was  much  more  copious 
growth,  and  the  colonies,  instead  of  being  thin,  filmy,  slightly 
granular,  and  fiat,  as  is  the  case  with  colonies  of  B.  diphtherisB  at 
this  stage,  were  opaque,  glistening  white,  homogeneous,  and 
raised.  Microscopically  there  was  a  strong  resemblance  to  B. 
diphtherisB  on  agar,  except  that  the  bacilli  stained  rather  more 
uniformly  in  the  present  instance,  and  were  also  not  longer  than 
on  serum.  On  gelatine,  at  20°  C.-22°  C,  there  was  good,  raised, 
well-defined  growth  along  the  streak.  In  general  appearance  the 
growth  resembled  that  of  B.  diphtheriae ;  but  the  colonies  were 
different,  being  of  uniform  consistency  throughout,  and  thus 
differing  considerably  from  Klebs-Loffler  colonies  on  gelatine. 
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A  farther  difference  noted  was  that  development  in  the  present  4^p.B^o.4. 

instance  was  faster,  and  that  the  growth  also  possessed  more  BaeiUusDiph- 

coherency  than  does  that  of  B.  diphtherisB  on  gehitine.      No  M£ir"mn- 

liquefaction  was  produced.    In  broth,  at  37®  C,  there  was  no  ianwiiableto 

difference,  except  that  the  growth  was  rather  quicker  than  that  of  therewSh^^by 

B.  diphtherise.  ^'-  Gordoi 

A  guinea-pig  subcutaneously  injected  with  1  cc.  of  a  48  hours* 
broth  subculture  of  the  organism  was  absolutely  unaffected. 
While,  therefore,  this  organism  bore  a  strong  resemblance  to  B. 
diphtherise  in  some  important  respects,  it  differed  in  others. 
Although  it  was  practically  indistinguishable  from  6.  diphtherias 
on  serum  and  in  staining  reactions,  and  although  it  produced  an 
acid  reaction  in  dextrose  broth,  there  was  a  considerable  difference 
in  respect  to  the  macroscopical  appearance  of  the  growth  on  agar 
and  on  gelatine,  and,  moreover,  the  organism  was  non-pathogenic 
to  the  guinea-pig.  Owing  to  the  cultural  differences  between  this 
organism  and  B.  diphtheria?,  I  was  not  inclined  to  regard  it  as  a 
form  of  the  Klebs-Loffier  that  had  lost  its  virulence  for  the  guinea- 
pig,  but  rather  as  a  different  kind  of  organism  altogether.  This 
view  was  confirmed  later  by  the  behaviour  of  the  organism  when 
subjected  to  the  agglutination  test. 

No.  3. — ^This  micro-organism  was  kindly  given  me  by  Mr. 
Brewerton,  who  isolated  it  by  means  of  an  ascitic  agar  culture  from 
the  conjunctiva  in  a  case  of  conjunctivitis.  Owing  to  the  fact  that  it 
produces  a  lemon-yellow  pigment  the  organism  can  at  once  be 
distinguished  from  genuine  B.  diphtherisB.  I  have  included  it, 
however,  because  it  resembles  that  organism  in  some  important 
characters. 

On  serum,  after  48  hours  at  37°  C,  there  is  copious  growth  of 
slightly  raised  lemon-yellow  well-defined  colonies.  Microscopically 
the  growth  is  seen  to  be  considerably  more  conglomerate  than  that 
of  B.  diphtheria  ;  but  the  shape  of  the  bacilli,  and  the  irregular  way 
in  which  they  stain  with  Loffler,  are  very  suggestive  of  the  Elebs- 
LoflBer  bacillus  (Fig.  7,  Plate  VIII.).  With  Neisser's  stain  a  positive 
result  is  obtained,  and  a  large  number  of  the  granules  are  situated 
at  the  poles.  Oram^s  stain  is  well  retained.  In  dextrose  broth, 
after  48  hours  at  37®  C,  a  good  acid  reaction  is  produced.  On 
agar,  after  24  hours  at  37°  0.,  the  growth  is  more  copious  than  that 
of  B.  diphtherisB,  has  a  peculiar  dry  surface,  and  exhibits  yellow 
pigmentation.  Microscopically  the  conglomeration  exhibited 
distinguishes  it  from  B.  diphtherias,  although  the  individual  bacilli 
are  remarkably  similar  in  both  cases.  On  gelatine,  at  20-22°  C., 
the  growth,  though  suggestive  of  B.  diphtherise,  is  less  raised, 
and  shows  the  yellow  pigment.  In  broth,  at  37°  C,  the  organism 
differs  from  B.  diphtherias  in  producing  no  turbidity,  and  in 
growing  scantily  at  the  foot  of  the  tube  in  the  form  of  small 
conglomerate  crumbs. 

A  guinea-pig  injected  subcutaneously  with  1  cc.  of  a  48  hours* 
broth  culture  was  quite  unaffected.  This  chromogenic  diphthe- 
roid organism,  therefore,  is  chieBy  remarkable  because  of  it« 
resemblance  to  B.  diphtherias  in  microscopical  appearance, 
stainingy  and  acid-production.      It  is  quite  easily  differentiated 
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from  that  organism  in  cultural  characters,  in  pigment-production, 
and  in  being  devoid  of  yirulence  for  the  guinea-pig. 

It  has  been  convenient  to  describe  the  three  preceding 
micro-organisms  first,  because  each  presented  three  of  the  four  main 
characters  of  B.  diphtheriae.  A  considerable  number  of  other 
organisms,  however,  have  been  met  with  in  which  the  risk  of 
confusion  with  B.  diphtherias  is  not  so  great.  These  will  now  be 
considered. 


(b.)  I7if}8e  not  ^possessing  three  of  the  main  characters  of 
B.  diphtheriiv^  hut  resembling  it  in  morpJiology  in  variola 
degree^  and  sometimes  resemhlitig  it  in  ot/ter  respects  as  well. 

No.  4. — B.  coryziB  segmentosus  (Cautley). 

A  micro-organism  which  l^ears  a  resemblance  to  B.  diphtherias,  and 
apparently  belongs  to  the  Xerosis  group,  is  B.  coryzae  segmentosus, 
discovered  by  Cautley  in  the  nsisal  discharge  of  persons  suffering 
from  acute  influenza  cold.  (Report,  Medical  Officer,  Local  Govern- 
ment Board,  1894-5.)  I  have  examined  the  nasal  discharge 
in  six  cases  of  ordinary  ''  cold  in  the  head,"  an  affection  now  often 
dignified  in  lay  circles  by  the  title  of  **  Influenza.'*  Microscopical 
examination  of  cover-glass  preparations  of  the  nasal  discharge  in 
such  cases  often  reveals  small  groups  of  bacilli  1-2  fi.  long  by  *5  /< 
broad,  with  pointed  ends,  staining  evenly  with  Loffler's  methylene 
blue,  and  retaining  Gram  (Fig.  3,  Plate  YI.).  Large  diplococci  are 
also  sometimes  present,  possibly  in  large  numbers.  In  no  case  was 
the  so-called  influenza  bacillus  seen.  In  cultivations  either 
on  serum  or  on  gelatine  B.  coryzse  was  as  a  rule  the  most  abun- 
dant organism  that  developed,  but  in  all  cases  Hoffmann's  bacillus 
was  also  recovered  as  well  as  various  cocci,  and,  owing  to  their 
more  rapid  growth,  these  organisms  were  apt  to  cloak  the  presence 
of  the  smaller  and  slower-growing  colonies  of  B.  coryzae. 

On  serum,  after  18  hours  at  37*^  C,  the  colonies  of  B.  coryzas  are 
minute,  and  sometimes  can  hardly  be  seen  without  the  magnify- 
ing glass.  Microscopical  examination  of  the  growth  shows  that, 
though  the  bacilli  (x;cur  for  the  most  part  in  groups,  they  are  not 
arranged  in  quite  the  same  manner  as  in  the  case  of  B.  diphtheriae. 
If,  however,  the  colonies  are  small  the  rods  are  relatively  long. 
In  one  case  the  average  length  was  2  /a,  in  another  2*4  ^l,  and  in 
a  third  an  average  length  of  3*5  /a  was  reached.  These  rods  show 
beading  and  segmentation  to  a  very  striking  extent,  so  that  the  title 
segmentosus  is  an  apt  one  (see Figs.  8  and  9,  Plate  YII  [.).  The  ends  of 
the  rods  are  always  round  or  pointed,  and  a  few  are  clubbed.  But 
while  B.  coryzsB  shows  segmentation  to  a  greater  extent  than  any 
other  diphtheroid  organism  met  with,  including  B.  diphtheriie 
itself,  Lofiier's  methylene  blue  shows  no  granules.  Neis8er*s 
stain  gives  a  negative  result :  a  few  bacilli  may  show  a  granule, 
but  by  far  the  majority  show  none.  Gram's  stain  gives  a  positive 
result.  In  dextrose  broth,  after  48  hours  at  37°  C.,  there  is  an 
extremely  feeble  production  of  acid,  so  feeble  in  fkct  that  it  is 
only  after  careful  comparison  with  the  reaction  seen  in  the  case 
of  the  control  broth  tube  that  it  is  noticed.    After  a  week  the 
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Acid  reaction  is  more  marked,  but  even  then  it  is  much  less    a^^b  Ko.i. 

intense  than  that  produced  by  B.  diphtherias  in  48  hours.    On 

agar,  after  24  hours  at  37°  C,  a  faint  grey  misty  growth  is  seen 

that,   under  a  low  power,  is  found  to  be  composed  of  minute 

slightly  granular,  fiat,  well-defined  colonies.    The  bacillus  is  much 

shorter  on  agar  than  on  serum,  and  coccoid  forms  are  common. 

Here  and  there  a  few  larger  clubbed  forms  occur.    Segmentation 

is  less  marked  than  on  serum.    In  all  cases  growth  was  obtained 

on  gelatine  at  20-22°  0.    Small  flat  granular,  somewhat  opaque 

colonies,  with  slightly  irregular  edges,  appear  in  the  course  of 

several  days.     In  streak  culture  there   is  grey,  slightly   raised 

continuous  growth  along  the  line  of  inoculation.    The  growth  is 

much  slower  than  that  either  of  B.  diphtherite  or  of  B.  Hoffmanni, 

and  in  bulk  affords  a  considerable  contrast  to  both,  being  in  fact 

less  extensive  than  the    growth    on  gelatine    of    streptococcus 

pyogenes.    In  broth  at  37°  0.  the  fluid  generally  remains  clear, 

but  sometimes  slight  turbidity  is  produced.     The  growth  chiefly 

occurs  in  small  flakes  at  the  foot  of  the  tube.     Microscopical 

examination  shows  small  rods  and  oval  or  coccoid  forms,  often 

collected  into  small  groups.     In  litmus  milk  at  37°  C.  an  acid 

reaction  is  slowly  produced,  but  no  clotting  even  in  a  month. 

On  two  occasions  when  a  guinea-pig  was  subcutaneously  injected 

with  1  cc.  of  a  48  hours*  broth  culture  mixed  with  the  growth  of  a 

serum  culture  of  the  same  age  a  slight  illness  resulted.    Although 

no  local  swelling  was  found  and  death  was  not  produced,  on  both 

occasions  on  the  day  following  the  injection  both  guinea-pigs 

were  quiet  and  off  their  feed.     By  the  next  day,  however,  they 

had  entirely  recovered. 

B.  coryzffi  segmentosus,  therefore,  occurs  in  the  nasal  mucus  in 
cases  of  ordinary  coryza.  It  shows  marked  segmentation  when 
growing  on  serum,  but  is  distinguished  from  6.  diphtherise  by 
not  showing  granules  either  with  Loffler's  or  with  Neisser's  stain, 
and  in  producing  a  practically  negative  acid  reaction  in  dextrose 
broth  after  48  hours  at  37°  C.  It  also  differs  from  B.  diphtherise 
in  growing  more  scantily  on  agar,  on  gelatine,  and  in  broth. 
Though  it  appears  to  be  capable  of  producing  a  slight  passing 
illness  in  a  guinea-pig,  its  pathogenicity  is  not  of  such  a  nature 
as  to  render  it  likely  to  be  confused  with  B.  diphtherise. 

No.  5. — The  bacillus  of  von  Hoffmann. 

« 

Elight  micro-organisms  that  appear  to  be  identical  in  morpho- 
logical and  cultural  respects  with  Hoffmann's  bacillus  have  been 
isolated.  Of  these  eight  specimens  six  were  associated  with 
B.  coryzsB  in  the  nasal  mucus  of  cases  of  coryza  ;  one  came  from  the 
throat  of  a  person  suspected  to  be  suffering  from  diphtheria, 
bat  from  whom  on  two  occasions  no  diphtheria  bacilli  could  be 
obtained ;  and,  finally,  one  specimen  was  isolated  from  the  ear- 
discharge  of  a  child  suffering  from  scarlatina. 

On  serum,  after  18  hours  at  37°  C,  there  was  in  all  cases  excel- 
lent growth,  not  presenting  any  marked  difference  to  the  eye  from 
that  of  B.  diphtheriaB.  Microscopical  examination  of  a  film  speci- 
men stained  with  LofQer's  methylene  blue  showed  in  some  cases 
conglomeration  more  marked  than  in  the  case  of  B  diphtheriaB, 
but  in  others  the  bacilli   were  collected  into  clusters  after  the 
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Api».B,Ko.4.  manner  of  that  organism.  It  is  on  examining  such  a  film  with 
BaciUus  Diph-  a  high  power  (  X  800  —  x  1000)  that  the  chief  distinctions  from 
MiCT?^™n.  B.  diphtherisB  are  seen  (Figs.  10  and  11,  Plate  IX.).  In  the  case 
iwDB  liable  to  of  Hoffmann's  bacillas  the  rods  are  in  the  first  place  short 
therewith"  by  and  stunted — the  average  length  in  my  eight  specimens  was 
Dr.  Gordon,  f^om  1-3^  to  l'8/4— but  it  is  not  length  alone  that  will  effect 
the  differentiation  of  6.  Hoffmanni  from  all  examples  of 
B.  diphtherise.  This  is  shown  by  the  fact  that  most  of 
the  specimens  of  B.  diphtherisB  that  I  have  isolated  have  been 
short,  and  the  shortest  had  an  average  of  1*7  ft.  Whilst,  there- 
fore, it  is  nndoubtedly  the  case  that  Hoffmann's  bacillus  is 
as  generally  stated  shorter  than  B.  diphtherise,  it  should  not  be 
forgotten  that  this  is  only  a  relative  statement,  and,  owing  to  the 
prevalence  of  short  Klebs-LofQer  bacilli,  of  comparatively  minor 
value  therefore  in  some  cases.  A  second  point  of  difference  is 
with  regard  to  shape.  Hoffmann's  bacillus  is  more  uniform  than 
B,  diphtherise.  A  third  difference  is  with  regard  to  arrangement, 
Hoffmann's  bacillus  being  often  arranged  side  by  side,  thus  forming 
the  so-called  ''paling"  arrangement.  The  chief  difference, 
however,  between  the  two  organisms  is  with  regard  to  their 
staining.  Hoffmann's  bacillus  takes  up  L6ffler's  methylene  blue 
much  more  evenly  throughout,  and  shows  no  cl^ar  unstained 
portions  and  no  granules.  Neisser's  stain  gives  a  negative  result :  a 
few  bacilli  here  and  there  may  show  a  granule,  but  the  vast  majority 
show  none.  Oram's  stain  is  well  retained.  In  dextrose  broth,  after 
48  hours  at  37®  C,  no  acid  reaction  is  present,  but  on  the  contrary 
the  alkalinity  is  increased  ;  this  is  more  marked  at  the  end  of  a 
week.  On  agar  at  37°  C.  the  organism  grows  fquickly  and  well, 
the  growth  being  much  more  copious  than  that  of  B.  diphtherias. 
Opaque  raised  well-defined  circular  colonies  are  present  after 
2i  hours'  incubation,  and  the  majority  show  in  transmitted  light 
a  brownish  tinge.  Microscopically  the  same  differences  are  seen 
as  on  serum.  On  gelatine  at  20°  C.-22°*  C.  there  is  good  growth, 
faster  at  first  than  6.  diphtherias,  but  in  older  cultures  the  general 
similarity  of  appearance  is  undeniable.  After  one  day  at  37°  C. 
the  broth  may  be  clear,  and  flocculi  are  collected  at  the  foot  of  the 
tube.  In  two  days  there  is  turbidity  and  flocculent  precipitate. 
Microscopical  examination  shows  that  parallel  arrangement  is  often 
marked,  and  that  there  are  larger  clumps  than  in  the  case  of 
B.  diphtherise  in  broth.  The  individuals  are  stunted,  and  many 
are  coccoid  in  form.  In  litmus  milk  at  37°  0.  an  alkaline  reaction 
is  produced,  which  becomes  stronger  in  the  course  of  a  month. 
No  clotting  is  produced.  1  cc.  of  a  48  hours'  broth  subculture  of 
each  of  the  eight  specimens  of  Hoffmann's  bacillus  was  sub* 
cutaneously  injected  into  a  guinea-pig.  In  no  case  did  any  illnofls 
or  local  swelling  result. 

Hoffmann's  bacillus,  therefore,  is  short,  stains  more  evenly  than 
B.  diphtherisB,  and  shows  no  granules.  Neisser's  stain  is 
negative,  there  is  no  acid  production,  and  the  organism  is  non« 
pathogenic  to  guinea-pigs.  A  further  point  of  difference  is  with 
regard  to  the  appearance  of  the  growth  on  agar.  These  differences 
imply  in  my  opinion  that  the  two  organisms  are  completely 
distinct,  a  view  strengthened  by  the  behaviour  of  B.  Hoffmanni  to 
the  agglutination  teat. 
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No.  6. — ^A  diphtheroid  organism  positive  to  Neisser's  stain.  app.  b,No.4  . 

This  micro-organism  was  present  in  an  agar  plate-cultnre  made  therinand''  ' 
from  the  pharyngeal  mncns  of  a  child  suffering  from  pertussis  JSlSuatfeto 
subsequent  to  an  attack  of  diphtheria.  It  was  77  days  from  the  be  confounded 
onset  of  diphtheria  and  46  days  from  the  onset  of  pertussis  when  Dr!  Gordon  ^ 
the  organism  was  isolated  from  this  case.  The  chief  interest  of 
the  organism  lies  in  the  fact  that  it  gave  a  positive  result  with 
Neisser*8  stain.  On  serum,  after  18  hours  at  37^  C,  there  was  good 
confluent  growth.  In  a  film  specimen  the  growth  was  more 
uniformly  disseminated  than  is  the  case  with  B.  diphtherise,  and  the 
individuals  were  small  rods  averaging  1*5  /i  in  length  and  rather 
narrower  than  B.  diphtherise  (Fig.  12,  Plate  IX.),  The  rods  were 
occasionally  slightly  swollen  at  the  end,  and  at  places  polar  granules 
were  seen  in  specimens  stained  with  L6ffler's  methylene  blue. 
Neisser's  stain  was  positive,  deeply  stained  granules  being  present  at 
the  poles  of  many  of  the  bacilli.  Gram's  stain  was  well  retained.  In 
dextrose  broth,  after  48  hours  at  37^  C,  no  acid  production  was 
found.  On  agar,  at  37°  0.,  there  was  good  white  raised  growth  too 
copious  and  too  opaque  for  B.  diphtherisB,  and  microscopically  the 
rods  were  found  to  be  short,  and  at  places  coccoid.  When  sub- 
jected to  Neisser's  stain  the  growth  on  agar,  unlike  that  on  serum, 
showed  no  granules.  On  gelatine,  at  20-22^0.,  the  organism 
failed  to  grow.  Broth,  at  37°  C,  was  rendered  slightly  turbid, 
and  conglomerate  flocculi  were  formed  at  the  foot  of  the  tube. 
Microscopically,  conglomeration  was  more  marked  than  in  the 
case  of  6.  diphtherise,  and  the  rods  were  shorter  and  narrower. 
In  litmus  milk  an  alkaline  reaction  was  produced,  and  no  clot  in 
a  month  at  37°  0.  A  guinea-pig  was  on  injection  entirely 
unaffected. 

Although  shorter  and  narrower  than  B.  diphtheriaa,  therefore, 
and  although  acid  was  not  produced  in  dextrose  broth,  this 
organism  bore  some  resemblance  to  B.  diphtherias  in  that  it  showed 
polar  granules  with  LofBer's  stain,  and  was  positive  to  Neisser's 
stain  after  18  hours'  growth  on  serum. 

The  two  micro-organisms  next  to  be  described  formed  a  distinct 
class  distinguished  by  the  fact  that  on  all  media  the  grpwth  was 
extremely  coherent,  so  that,  in  order  to  get  a  film  thin  enough  for 
microscopical  examination,  recourse  was  had  to  forcibly  crushing 
a  piece  of  it  between  two  cover-glasses.  Two  different  varieties 
have  been  met  with.  Both  produced  an  acid  reaction  in  dextrose 
broth,  but  only  the  first  one  gave  a  positive  result  with  Neisser's 
stain  after  18  hours'  growth  on  serum. 

No.  7. — ^A  coherent  diphtheroid  organism  positive  in  acid- 
production  and  positive  to  Neisser's  stain. 

Three  specimens  of  this  type  have  been  obtained.  One 
came  from  the  same  case  of  pertussis  following  diphtheria  as 
organism  No.  6,  and  was,  in  fact,  isolated  from  the  same  agar-plate 
as  that  organism.  Another  was  isolated  from  a  serum  culture 
made  from  the  throat  of  a  case  of  diphtheria  43  days  from  the 
onset  of  the  attack.  A  third  specimen  was  obtained  from  a  serum 
culture  made  from  the  nasal  discharge  of  a  case  of  acute  ooryza 
pn  the  second  day  of  the  malady. 
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App.B,No.4.  On  serum,  after  18  hours  at  37°  C,  there  was  good  growth, 
which  was  so  coherent  that  to  obtain  a  microscopical  view  of  the 
individuals  it  was  necessary  to  first  separate  the  growth  in  the 
forcible  way  previously  mentioned.  In  such  a  preparation, 
stained  in  the  ordinary  way  with  Loffler's  methylene  blue,  the 
growth  was  seen  to  be  composed  of  short,  stout,  closely  packed 
bacilli  of  the  Hoffmann  pattern  (Fig.  13,  Plate  X.).  At  places  where 
a  number  of  bacilli  were  in  close  lateral  apposition  the  "  paling  '* 
arrangement  was  seen.  Some  of  the  bacilli  stained  evenly  with 
L5ffler's  methylene  blue,  but  others  stained  more  deeply  at  the 
ends  than  at  the  middle,  and  if  the  preparation  were  not  left  too 
long  in  the  stain  polar  granules  coald  be  made  out  in  some  of 
them.  The  average  length  of  the  rods  was  1*7  /x.  The  bacillus 
was  too  coherent  and  uniform  for  B.  diphtherise,  and  was  also  too 
broad  in  proportion  to  its  length  to  be  easily  confused  with  that 
organism.  When,  however,  Neisser's  stain  was  applied  to  such  a 
"crush* preparation"  the  overwhelming  majority  of  the  bacilli 
showed  a  granule  at  either  pole.  Gram's  stain  was  well  retained. 
In  dextrose  broth,  after  48  hours  at  37^  C,  a  well  marked  acid 
reaction  was  produced.  On  agar,  after  24  hours  at  37°  C,  there  was 
a  dry  white  growth  of  opaque,  circular,  raised  colonies.  Coherency 
was  as  marked  as  on  serum,  the  microscopical  appearance  was 
similar,  and  Neisser^s  stain  gave  a  positive  result.  On  gelatine,  at 
20-22°  C,  the  organism  failed  to  grow.  In  broth,  at  37^  C,  the 
clearness  of  the  fluid  was  unimpaired,  growth  occurring  at  the  foot 
of  the  tube  in  the  form  of  coherent  masses.  The  organism 
produced  no  change  in  litmus  milk  at  37°  C.  in  the  course  of  a 
mouth's  incubation.  A  guinea-pig  injected  subcutaneously  with 
the  growth  in  broth  after  48  hours  at  37°  C.  was  quite  unaffected. 

When  grown  on  serum  for  18  hours  at  37°  C,  therefore,  this 
organism  was  too  coherent  and  too  uniform  in  size  for  B.  diph- 
therise, as  well  as  being  too  stout  in  proportion  to  its  length.  It 
gave  a  positive  reaction  with  Neisser's  stain,  produced  acid,  would 
not  grow  on  gelatine,  and  was  non-pathogenic  to  a  guinea-pig.  It 
grew  on  agar  in  a  different  manner  to  B.  diphtheriae. 

No.  8. — ^A  coherent  diphtheroid  organism  positive  in  acid- 
production,  but  negative  to  Neisser's  stain. 

The  second  type  of  coherent  diphtheroid  organism  is  repre- 
sented by  only  a  single  specimen.  It  was  isolated  from  an 
agar  plate  that  had  been  inoculated  with  a  dilution  from  the 
pharyngeal  mucus  of  a  case  of  diphtheria  on  the  11th  day  from 
the  onset  of  the  disease.  The  chief  interest  in  the  organism  lay 
in  the  resemblance  which  some  of  its  individuals  bore  to  the 
longer  type  of  B.  diphtheriae  when  growing  on  serum.  On  this 
medium,  after  18  hours  at  37°  C,  there  was  good  growth  of  grey, 
sharply  outlined  colonies.  On  attempting  to  make  a  cover-glass 
preparation  of  it,  however,  the  growth  was  found  to  be  remarkably 
coherent.  In  order  to  obtain  a  view  of  the  individuals  the  growth 
had  to  be  forcibly  separated,  and  then  it  was  found  to  be  com- 
posed in  great  part  of  curved  bacilli,  some  with  swollen  ends  and 
showing  here  and  there  branching  (Fig.  14,  Plate  X.).  There  was 
considerable  variation  both  in  size  and  shape :  length  varying  from 
1-8  /A,  and  shape  from  a  short  oval  form  up  to  a  mycelial  thread 
showing  branching.    With  L5ffler's  methylene  blue  there  wa^ 
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irregularity  in  the  staining,  the  swollen  ends  of  the  individuals    app.  b.  No.  4 
being,  as  a  rule,  more  deeply  stained  than  the  rest  of  the  body.  bacUIus  Diph- 
Some  also  showed  segmentation,  and  granules  could  be  made  out  MiCTSomn- 
in  a  few.  When  subjected  to  Neisser's  stain,  however,  no  granules  lamB  iiabte  to^ 
were  seen.  Gram's  stain  was  well  retained.   In  dextrose  broth,  after  SSe«wSh°*by 
48  hoars,  a  well  marked  acid  reaction  was  produced.     On  agar,  at  Dr.  Gordon. 
37°  C,  by  the  third  day  there  was  a  growth  of  raised,  opaque, 
glistening  white,  firm-edged  colonies.     On  making  a  cover-glass 
specimen  coherency  was  found  to  be  less  prominent  than  on 
serum.    Microscopically  it  was  found  that  the  majority  of   the 
individuals  were  pointed  rods  of  varying  length,  but  averaging 
about  3  fi,  and  staining  with  Ldffler's  methylene  blue  exactly  in 
the  irregular  manner  of  B.  diphtheriaB.     Parts  of  the  bodies  of  the 
bacilli  were  unstained  ;  some  showed  segmentation,  and  granules 
were  frequent,  being  in  some  cases  of  a  reddish  colour  (meta- 
chromatism).     Microscopically,  in  short,  the  growth  on  agar  in 
this  time   bore  a  very  striking  resemblance  to   B.  diphtherise. 
Unlike  the  serum  growth,  moreover,  it  gave  a  positive  result  with 
Neisser's  stain.    On  gelatine,  at  20-22°  0.,  no  growth  was  obtained. 
Broth,  at  37°  C,  was  not  rendered  turbid,  but  growth  occurred  at 
the  foot  in  coherent  lumps.    On  microscopical  examination  these 
were  seen  to   be  composed  of  short  bacilli  of    the  Hoffmann 
pattern.    In  litmus  milk,  at  37°  C,  an  acid  reaction  was  produced, 
and  by  the  ninth  day  the  milk  was  firmly  clotted.     1  cc.  of  the 
growth  in  broth,  after  48  hours  at  37°  C,  was  injected  into   a 
guinea-pig,  but  the  animal  was  quite  unaffected. 

Although,  therefore,  this  organism  resembled  B.  diphtheriaB 
in  a  striking  manner  in  some  respects  it  differed  from  it 
completely  in  others.  While  the  morphological  appearance  of  the 
growth  on  serum  was  suggestive  of  B.  diphtherise  it  was  much  too 
coherent,  and  failed  to  give  a  positive  result  with  Neisser's  stain. 
Although  acid  was  produced,  pathogenicity  was  wanting.  While 
the  growth  on  agar  had  a  microscopical  resemblance  to  that  of 
B.  diphtheriaB,  and  gave  a  positive  result  with  Neisser's  stain, 
there  was  no  growth  on  gelatine,  and  milk  was  clotted. 

No.  9. — The  next  org^mism  to  be  described  was  isolated  from 
the  pharyngeal  mucus  of  four  patients  suffering  from  diphtheria. 
It  was  in  each  instance  isolated,  in  the  first  place  from  agar-plate 
cultures  made  from  this  material.  The  stage  from  the  onset  of 
the  disease  at  which  it  was  isolated  was  the  lOth  day,  39th  day, 
70th  day,  and  113th  day  respectively. 

On  serum,  after  18  hours  at  37^  C,  growth  was  not  copious,  and 
might  be  delayed  till  the  second  day.  The  colony  was  moist, 
grey,  and  raised.  Coherency  was  not  exhibited.  On  micro- 
scopical examination  great  variation  of  shape  was  seen.  Every 
transition  was  present  from  a  circular  or  oval  coccoid  form  up  to 
bloated  pear-shaped  bodies,  some  of  which  showed  branching 
(Fig.  15,  Plate  X.).  Most  of  the  individuals  stained  evenly  and 
deeply  with  LofHer's  methylene  blue.  A  few,  however,  showed 
granules  and  unstained  portions.  With  Neisser's  stain  many  of  the 
individuals  were  seen  to  show  granules.  Though  some  of  the  rods 
showed  a  granule  at  either  pole  the  majority  showed  only  a  granule 
at  one  end,  or  else  had  several  granules  scattered  about  the  rest  of 
the  body.    In  dextrose  broth  at  37°  C,  after  48  hotus  a  strongly 
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App.  B,  No.  4*  acid  reaction  was  produced.  Gramas  stain  was  well  retained.  On 
agar  after  24  hours  at  *i7^  C.  there  was  good  grey  growth  of  round 
granular  raised  colonies  that  adhered  to  the  medium.  Micro- 
scopically conglomeration  was  marked  and  though  there  were  a 
few  diphtheroid  forms,  the  majority  of  the  individuals  were  more 
of  a  coccal  shape.  With  Neisser's  stain  a  positive  result  was 
obtained.  On  gelatine  at  20-22°  C.  there  was  slight  grey  raised 
growth,  and  at  the  10th  day  it  began  to  liquefy  the  gelatine.  In 
broth  at  37°  C.  slight  turbidity  was  produced  and  a  weedy 
sediment  collected  at  the  foot.  Microscopically  the  organism  was 
seen  to  be  in  the  form  of  a  short  cocco-bacillus.  In  litmus  milk  in 
each  of  the  four  cases  a  strongly  acid  reaction  was  produced,  and  the 
milk  was  clotted  on  the  t)th  day.  A  guinea-pig  injected  with  1  cc. 
of  a  48  hours'  broth  culture  of  the  organism  was  unaffected. 

This  micro-organism,  therefore,  was  quite  distinct  from 
B.  diphtherias.  Its  chief  interest  lay  in  the  fact  that,  after 
18  hoars'  growth  on  serum  at  37°  C,  some  few  of  its  individuals 
had  a  morphological  resemblance  to  B.  diphtherias,  and  gave  a 
positive  result  with  Neisser's  stain. 

No.  10. — Besides  the  above  micro-organisms  another  one  has 
been  met  with  that  deserves  notice,  although  it  would  not  grow 
on  serum.  This  organism  was  a  streptothrlx,  and  it  was  isolated 
from  the  pharyngesJ  mucus  of  a  patient  43  days  from  the  onset  of 
diphtheria  by  means  of  a  surface  agar-plate  culture. 

On  serum  at  37°  C.  there  ^7BA  no  growth.  On  agar,  however, 
there  was  good  growth  of  raised  granular  well-defined  colonies 
wrinkled  on  the  surface,  and  adherent  to  the  medium.  Micro- 
scopical examination  showed  that  the  growth  exhibited  some 
coherency,  and  that  it  was  composed  of  a  streptothrlx  often 
broken  into  pieces,  in  which  case  the  broken-off  bits  bore  a 
remarkable  resemblance  to  diphtheria  bacilli,'  and  at  places 
showed  granules.  With  Neisser's  stain  a  positive  result  was 
obtained  (Fig.  17,  Plate  XL),  some  of  the  granules  being  polar  and 
others  not.  Gram's  stain  was  well  retained.  In  dextrose  broth 
after  48  hours  at  37°  C.  a  good  acid-reaction  was  produced.  On 
gelatine  at  20-22°  C.  there  was  grey  slightly-raised  growth 
that  became  wrinkled  transversely,  and  began  to  liquefy  the 
gelatine  on  the  14th  day.  In  broth  at  37°  C.  faint  turbidity  was 
produced,  and  there  was  a  slight  sediment  of  growth  at  the  foot  of 
the  tube.  Microscopical  examination  of  the  broth  showed  a  short 
branching  streptothrlx  that  tended  to  collect  in  small  groups  in 
which  were  many  diphtheroid  forms.  In  litmus  milk  at  37°  C. 
no  change  was  produced  during  a  month  at  37°  C.  1  cc.  of  a 
48  hours'  broth  culture  injected  subcutaneously  into  a  guinea-pig 
produced  no  effect. 

The  chief  interest  in  this  strei)tothrix  lay  in  its  origin,  and  also 
in  the  fact  that  it  gave  a  positive  result  with  Neisser's  stain. 
Although  it  would  not  grow  on  serum,  when  growing  on  other 
media  many  of  its  individuals  bore  a  morphological  resemblance 
to  forms  of  the  Klebs-Loffler  bacillus. 

Among  other  diphtheroid  forms  occasionally  met  with  in  young 
serum  cultures  from  the  throat  are  some  bacillary-shaped  indi- 
viduals bearing  a  close  resemblance  in  outline  to  B.  diphtheria, 
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but  these  Tvere  found  on  inyestigation  to  be  phases  of  variouB 
throat  streptococci.*  They  are  not,  however,  so  common  in  young 
serum  cultures  as  in  older  ones,  or  as  in  agar  cultures  ;  they  as  a 
rule,  but  not  always,  stain  evenly ;  and  finally,  all  those  that  I 
have  hitherto  tested  with  Neisser*8  stain  have  quite  failed  to 
show  granules.  It  should  also  be  mentioned  that  1)acilli  are 
occasionally  met  with  in  serum  cultures  from  the  throat  that  do 
not  stain  with  Oram. 

Brtbf  Summary  of  Micro-organisms  met  with,  resembling 
B.  Diphtheria,  but  not  possessing  all  its  four  main 
characters. 


A»P.B,No.4. 

BaoiUuBiph- 

theriaaod 
Micro-organ- 
isms liable  to 
be  oonfonnded 
therewith ;  by 
Dr.  Gordon. 


No. 

Source. 

No.  of 
speci- 
mens 
ob- 
tained. 

Morphology 
after  18  hoars' 

growth  on 
serum  at  ^1^  0. 

Neis- 

ser's 

stain 

after 

same. 

1 

Aoid- 
produc- 
tion in 
deztnMe 
broth     i 
after  a 
days  at 

Effect  on 
ruinea-pig. 

BBMARKS 

1 

Throat. 
(Diphtheria.) 

1 

Indistinguish- 
able  from   B. 
diphtherias. 

+ 

+ 

Slight  en- 
largement 
of   local 
lymphatic 
gland. 

Growth  on  agar 
and  gelatine 
indistinguish- 
able from  that 
of  B.  diph- 
theria. 

9 

Bab. 
(Scarlatina.) 

1 

^Strongly      re- 
sembles   B. 
diphtheriiB. 

+ 

+ 

None 

Growth  on  agar 
and  gelatine 
different  from 
that  of  B.  diph- 
theria. 

S 

ETK. 
(Conjunc- 
tivitis.) 

1 

^Suggestive    of 
B.  diphtheria. 

+ 

+ 

« 
None     .. 

Chromogenic 

4 

N08B. 
(0>rysa.) 

e 

•The      marked 
segmentation 
ana     beading 
suggests   H. 
diphtheriflB. 

— 

So  feebly 
+  that 
practi- 
cally -. 

Quiet  next 
day   in  2 

B.  coryza  seg- 
mentosus. 

6 

THROAT. 
(Diphtheria.) 

NOSS. 
(Coryia.) 

Bar. 
(Scarlatina.) 

8 

^Shorter  acd 
relatively 
broader    than 
B.  diphther'flD. 
Stains  evenly. 

* 

None 

Hoffmann's  ba- 
cillus. 

0 

Throat. 
(Fertusais, 

after 
diphtheria.) 

* 

I 

*Too  small  for 
B.  diphtheria. 

+ 

- 

None 

No   growth    on 
gelatine. 

*  See  plates  Illustrating  this  report 


*  The  remarkable  morpholoRioal  reaemblance  between  some  of  the  isdiyiduals 
formal  by  8.  scarlatinaB  on  lerum,  and  B.  diphtherise  on  the  same  medium  w«b 
specially  emphaeieed  and  illnstrated  in  mj  last  report.  It  is  quite  possible  that 
the  xeeemblsAce  has  in  the  past  led  to  these  two  miorobes  being  oonf used. 

11S70  2  S 
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App.3jro.4.  Bbibf  Summary  of  Mioro-oboanisms  met  with,  reaembllng 
BadUnsDiph-  B.    DlPHTHSRliB,    but    not   possessing  all    its  four  main 

uim^QfLs^  characters — continued. 

isms  liable  to 
be  oonf  onnded 
therewith ;  by 
Dr.Qordon. 


Ko. 

Source. 

No.  of 
speci- 
mens 
ob- 
tained. 

Morphology 
after  18  hour^ 

growth  on 
serum  at  37°  0. 

Neis- 
ser's 

stain 
after 
same. 

Acid 
produc- 
tion in 
dextrose 

broth 
after  3 
days  at 

8r»a. 

BfTeetOB 
guinea-pig. 

BSMABX& 

7 

THROAT. 

(Pertussis 

after 
diphtheria.) 

NOSB. 
(Ooryza.) 

S 

*Too  coherent, 
short  and  pro- 
portionately 
broad,  for  B 
diphth'eris. 
Stains  CTcnly. 

+ 

+ 

None     .. 

Very  coherant. 
No  growtli  on 
gelattna 

8 

THROAT. 
(Diphtheria.) 

1 

^Somewhat  sug- 
gestive of  long 
B.  diphtherisB. 
Branching. 

- 

+ 

None 

Ooherent,  No 
growth  on  gela- 
tine. Milk 
clotted  9(h  day 

9 

Throat. 
(Diphtheria.) 

4 

•A    few    indi- 
viduals    sug- 
gestive  of 
B.  diphtherifB. 
Branehing. 

+ 

+ 

None 

Many  small  oral 
forms.  Oeiattne 
Uqoefled.  Milk 
clotted  0th  day. 

10 

THROAT. 
(Diphtheria.) 

1 

No  growth     .. 

*  * 

+ 

None     .. 

Streptothrix. 
Wrinkled 
growth.  Agar 
lday=*NelflBer 
+.  QtHtMiab 
liquefied. 

*  See  plates  Illustrating  this  report. 


Summary, 

Micro-organisms,  therefore,  not  identifiable  with  B.  diphtheria, 
but  bearing  resemblance  to  it,  have  been  divided  in  the  first 
place  into  two  groups,  according  as  they  do  or  do  not  possess 
three  of  the  four  main  characters  of  that  organism.  Of  the  former 
group  the  three  specimens  described  were  of  three  different  kinds ; 
No.  1  appeared  to  be  an  example  of  B.  diphtheriaB  deficient  in 
virulence  for  the  guinea-pig,  but  both  Nos.  2  and  3  appeared  to 
be  of  different  nature.    No.  3  in  fact  was  chromogenic. 

In  respect  of  the  morphological  and  staining  characters  of  the 
growth  on  serum  after  18  hours  at  37°  C,  these  three  organismis 
approached  genuine  B.  diphtherisB  more  closely  than  did  any  of 
the  remaining  seven.  Although  the  latter  resembled  the  proto- 
type in  varying  degree  and  manner,  the  points  in  which  they 
differed  from  it  were  sufficiently  great  to  justify  the  inference 
that  they  were  not  modifi(»tions  of  the  Klebs-L(5ffler  bacillus,  but 
quite  distinct  micro-organisms.  Nos.  8  and  9  were  suggestive  of 
the  streptothrix  group,  and  No.  10  undoubtedly  belonged  to  that 
class. 


435 

Only  one  of  the  10  different  kinds  of  diphtheroid  organisms  app.  b,  no.  4. 
obtained,  therefore — ^namely,  No.  1 — passed  for  B.  diphtherisB  in  Bacillus  Diph- 
all  morphological,  cnltoral,  and  staining  respects  examined.  MiOTo^omn- 

laooB  liable  to 

With  regard  to  the  liability  of  these  organisms  to  be  mistaken  therowf£^^by 
for  B.  diphtheri»  in  actaal  practice,  I  believe  that  with  care  Dr.oordon. 
and  experience  the  danger  is  not  great,  provided  their  existence  is 
realised.  It  is  when  the  subject  is  viewed  too  narrowly,  when  in 
fact  it  is  looked  upon  too  exclusively  from  the  point  of  view  of  B. 
TiiphtheriaB,  that  mistakes  are  most  likely  to  be  made.  It  is  also 
necessary  to  realise  that  though  perhaps  the  commonest, 
Hoffmann's  bacillus  is  not  the  only  one  with  which  confusion 
may  arise.  These  investigations  also  go  to  show  that  forms  of  B. 
diphtheri»  that  are  non-pathogenic  to  the  guinea-pig  are 
comparatively  rare.  If  a  serum  culture  is  used  in  the  first  place, 
and  if  after  incubation  for  18  hours  or  thereabouts  at  37^  C,  a 
diphtheria-like  organism  is  present  that  distributes  over  the 
cover-glass  film  in  clusters  characteristic  of  B.  diphtheri»,  that 
Btains  with  LOffler's  methylene  blue  in  the  manner  of  B. 
diphtherisB,  and  that,  thirdly,  shows  bipolar  granules  with 
Neisser's  stain,  my  present  observations  lead  me  to  infer  that 
such  an  organism  is  in  the  overwhelming  majority  of  cases  the 
Klebs-L5fiBer  bacillus.  Without  Neisser's  stain,  however,  the 
danger  of  confusion  is  much  increased.  Some  forms  of 
Hoffmann's  bacillus  are  sufficiently  like  some  of  the  shorter 
forms  of  tbi  genuine  Klebs-L5ffler  to  cause  doubt  when 
stained  with  Ldffler's  methylene  blue,  and  Hoffmann's  bacillus  is 
sufficiently  conmion  to  render  it  specially  desirable  that  its 
confusion  with  B.  diphtherisa  should  be  prevented.  Neisser's 
stain  is,  therefore,  of  real  value  in  excluding  Hoffmann's  bacillus, 
and  it  is  of  equal  value  in  excluding  B.  coryz^e  segmentosus,  an 
organism  that  from  its  irregular  staining,  its  length,  and  its 
beaded  appearance  when  growing  on  serum  may  easily  be 
confused  with  B.  diphtherise,  especially  when  a  nasal  discharge  is 
under  examination. 

Some  of  the  other  diphtheroid  organisms  that  have  been  met 
with  would  also  be  excluded  by  Neisser's  stain.  Others  that 
show  granules  with  Neisser  would  be  suspected  or  excluded  by 
their  greater  breddth  in  proportion  to  their  length,  by  their  more 
uniform  size,  or  by  their  coherency.  The  diphtheroid  organisms 
that  would  not  be  excluded  from  being  confused  with  B. 
diphtheriaB,  after  careful  scrutiny  of  specimens  of  the  serum 
growth  under  the  conditions  named,  appear  to  be  proportionately 
few  in  number,  and,  accordingly,  the  error  per  cent,  occasioned 
by  them  in  diagnosis  at  the  present  time  is  not,  I  suspect,  large. 
In  this,  as  in  other  branches  of  bacteriology,  however,  mistakes 
are  very  easily  made,  especially  by  those  who  are  unaware  of  the 
profusion  and  variety  of  forms  chiefly  saprophytic  with  which 
specific  pathogenic  micro-organisms  are  liable  to  be  confounded. 
And  paiiiicularly  in  the  identification  of  B.  diphtherisB  from  its 
morphological  and  staining  characters  alone  does  accuracy 
depend  on  the  training,  care,  and  personal  skill  of  the  observer  to 
whom  this  important  duty  is  entrusted. 
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AFP.B.Na4.  III.— Agglutination  Expkbimbnts. 

theriaind^  '  The  investigation  of  the  application  of  the  agglutination  test  for 
J^2^5^  the  purpose  of  distinguishing  B.  diphtheriaB  from  allied  micro- 
be confoundad  danisms  has  heen  complicated  by  the  difficulty  of  getting  an 
Dno^o^^^  emulsion  shouting  the  bacilli  sufficiently  separated.  If  a  broth 
culture  of  B.  diphtheria,  or  of  Hoffmann's  bacillus,  or  of 
B.  cbryz»  segmentosus  is  examined  microscopically  it  is  seen 
that  the  bacilli  grow  naturally  therein  in  the  form  of  clompa, 
hence  it  is  not  possible  as  in  the  case  of  members  of  the  coli- 
typhoid  family  to  use  a  broth  culture  of  the  organism  for  the 
purpose  of  the  agglutination  test.  After  many  fruitless  attempts 
I  have  at  length  succeeded  in  getting  a  suitable  emulsion  by 
using  the  method  devised  by  Dr.  Eiein  when  testing  the  plagae 
bacillus  for  agglutination.  The  principle  of  the  method  is  the 
use  of  a  platinum  needle  as  a  pestle  and  the  surface  of  a  gelatine 
slope  as  a  mortar.  A  little  of  the  growth  from  a  surface  agar 
culture  of  2<-3  days'  growth  at  37^  C.  is  transferred  by  means  of  a 
platinum  loop  to  the  gelatine  slope  and  thoroughly  distributed 
over  the  surface  of  the  gelatine.  It  is  best  to  use  only  a  little  of 
the  growth  and  to  separate  it  in  the  way  mentioned  as  thoroughly 
as  possible.  Up  to  the  present  I  have  got  better  emulsions  from 
agar  cultures  than  from  cultures  on  gelatine.  When  the  growth 
has  been  separated  as  much  as  possible,  a  few  drops  of  sterilised 
normal  saline  are  poured  into  the  gelatine  tube,  and  the  growth 
distributed  over  the  surface  of  the  gelatine  is  suspended  in  the 
fluid  by  allowing  the  latter  to  run  over  the  surface  and  at  the 
same  time  raking  with  a  platinum  needle.  Some  of  the  emulsion 
of  diphtheria  bacilli  is  now  drawn  up  into  a  capillary  pipette  and 
a  drop  of  it  examined  microscopically.  If  the  bacilli  are  free  and 
there  are  no  clumps  the  emulsion  is  fit  for  testing,  but  if  there  are 
clumps  it  will  be  necessary  to  make  another  emulsion. 

The  animals  that  have  hitherto  been  employed  for  furnishing 
serum  for  this  test  have  been  guinea-pigs.  They  were  each 
injected  subcutaneously  with  the  total  growth  scraped  off  the 
surface  of  two  agar  cultures  of  3-7  days'  growth  at  37°  C.  The 
growth  had  been  washed  off  the  surface  of  the  agar  in  1-2  cc.  of 
sterilised  normal  saline,  and  the  emulsion  in  this  way  obtained 
was  killed  by  heating  to  70°  C.  for  10  minutes.  It  is  important 
to  inject  as  large  a  bulk  of  the  bodies  of  the  bacilli  as  possible. 
When  testing  the  blood  of  one  of  these  ''  prepared  "  animals  the  ear 
is  sponged  with  warm  water,  and,  after  drying  it,  a  peripheral  vein 
is  pricked.  The  drop  of  blood  which  oozes  out  is  drawn  up  in  a 
capillary  pipette  and  the  point  reached  by  it  marked  with  a  chalk 
pencil.*  The  blood  is  then  blown  out  into  a  sterile  watch-glasSi 
and  the  capillary  pipette  refilled  up  to  the  chalk  mark  with  salt 
solution,  which  is  then  blown  out  on  to  the  top  of  the  blood  in  the 
watch-glass.  This  is  repeated  eight  times,  so  that  the  blood  is 
diluted  nine  times.  Equal  X)art8  of  this  1 :  10  dilution  and  of  the 
emulsion  of  the  bacillus  to  be  tested  are  then  mixed  together  on 
a  slide,  a  cover-glass  is  placed  on  the  top,  and  the  preparation 
ringed  to  prevent  evaporation.    In  all  the  tests  a  total  dilution 


*  This  particular  way  of  making  the  dilutioii  was  introdaoed,  I  belieTo,  bj 
Professor  Wright. 
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of  1 :  20  (as  above)  has  beea  used  unless  it  is  expressly  stated    app.b^No.  4. 
otherwise.    The  preparations  were  examined  microscopically  with  Baouius  Dtph- 
a  magnification  of  abont  500  diameters,  and  kept  nnder  observa-  mictc^oS^- 
tion  for  1  hour.      No  experiment  is  recorded  unless  a  control  ismsiubieto 
experiment  made  with  the  emulsion  of  the  bacillus  and  normal  therowi^^^i^ 
guinea-pig's  blood  mingled  together  in  the  same  proportion,  viz.,  Dr.  Qordon. 
1 :  20,  and  kept  under  the  same  external  conditions,  was  entirely 
negative. 

The  first  point  to  be  determined  was  whether  the  diphtheria 
bacillus  is  agglutinated  by  the  blood  of  a  guinea-pig  that  has  been 
repeatedly  injected  with  killed  cultures  of  the  diphtheria  micro- 
organism. The  experiment's  made  were  as  follows  : — A  guinea-pig 
received  three  subcutaneous  injections  of  emulsified  diphtheria 
bacilli,  at  intervals  of  a  week  between  each  injection.  After  the 
third  dose  its  blood  was  tested  against  the  bacillus  of  injection 
and  no  clumping  was  seen.  After  a  fourth  injection,  however,  the 
blood  distinctly  agglutinated  the  bacillus  of  injection,  and  aft^r  a 
fifth  the  same  result  was  obtained.  After  t)ie  seventh  injection  the 
blood  was  tested  on  three  occasions,  and  on  each  a  positive  result 
was  obtained  with  the  bacillus  of  injection.  An  experiment  made 
to  determine  the  extent  to  which  the  blood  possessed  a  capacity 
for  agglutinating  the  bacillus  of  injection  showed  that  agglutina- 
tion was  produced  when  the  blood  was  diluted  LOO  times,  but  not 
when  it  was  diluted  500  times.  A  second  guinea-pig  received  in 
the  same  way  seven  killed  doses  of  the  same  organism,  and  when 
its  blood  was  then  tested  it  was  found  to  agglutinate  the  bacillus 
of  injection.  A  third  guinea-pig  received  five  injections,  and  had 
enlargement  of  the  local  lymphatic  glands.  Its  blood  possessed 
the  power  of  agglutinating  the  bacillus  of  injection  in  a  very 
complete  manner. 

It  follows,  therefore,  that  the  living  diphtheria  bacillus  is 
agglutinated  by  the  bloo  1  of  a  guinea-pig  repeatedly  injected  sub- 
cutaneously  with  killed  doses  of  it.  Moreover,  when  diluted  100 
timeSf  the  blood  of  such  an  animal  may  be  capable  of  agglutinating 
the  bacillus  of  injection.  The  example  of  the  diphtheria  bacillus 
used  in  the  preceiing  experiments  was  the  laboratory  stock 
culture.  This  organism — a  long  form  of  the  diphtheria  bacillus, 
came  originally  from  the  throat  of  a  typical  case  of  diphtheria,  and 
has  been  in  culture  for  six  years. 

• 

Hoffmann's  bacillus  was  next  tested  in  the  same  way.  Bailed 
doses  of  the  agar  growUi  were  used  for  injection.  After  three 
injections  the  blood  of  the  first  guinea-pig  was  tested  against  an 
emulsion  of  the  bacillus  of  injection.  No  clumping  was  obtained. 
After  four  injections,  however,  agglutination  was  produced,  and 
the  same  result  was  obtained  in  tests  made  after  the  fifth,  sixth, 
and  seventh  injections.  Tested  quantitatively  after  the  seventh 
injection  the  blood  gave  clumping  when  diluted  100  times,  but 
not  when  diluted  500  times.  A  second  guinea-pig  received  five 
doses  of  the  same  bacillus,  after  which  its  blood  clumped  the 
bacillus  of  injection.    A  third  guinea-pig  gave  a  similar  result. 

It  follows,  therefore,  that  Hoffmann's  bacillus  also  is  agglutinated 
by  the  blood  of  a  guinea-pig  that  has  received  repeated  subcu- 
taneous injections  of  Hoffmann^s  bacillus.    The  blood  of  such  a 
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BadlliMDiph-  when  diluted  100  timeB.    The  culture  of  Hoffmann's  bacillus  used 

Mfc^ro^mn-  ^^^  thcsc   experiments  -was  the  laboratory  stock  culture  of  that 

isms  liable  to  organism,  and  it  had  been  isolated  two  years  previously  from  the 

the«w?th*l'b?  Bputum  of  a  case  of  bronchitis. 

Dr.  Gordon. 

Some  cross-testing  experiments  were  then  made.  On  six 
occasions,  when  the  blood  of  the  guinea-pig  that  had  been  injected 
with  the  diphtheria  bacillus  was  proved  to  agglutinate  the  bacillus 
of  injection,  the  blood  was  also  tested  against  an  emulsion  of 
Hoffmann's  bacillus.  On  no  occasion  was  agglutination  produced. 
Conversely,  on  six  occasions  when  the  blood  of  the  guinea-pig 
that  had  been  injected  with  Hoffmann's  bacillus  was  proved  to 
agglutinate  the  bacillus  of  injection,  the  blood  was  also  tested 
against  an  emulsion  of  the  diphtheria  bacillus.  Here  again  on  no 
occasion  was  agglutination  produced, 

It  follows,  therefore,  that  the  blood  of  a  guinea-pig  repeatedly 
injected  with  an  emulsion  of .  killed  diphtheria  bacillus,  while 
clumping  that  organism,  has  no  such  effect  on  the  Imcillus  of 
Hoffmann,  and  also  that  the  same  statement  is  true,  muteUis 
mutandisy  in  the  case  of  a  guinea-pig  injected  with  Hoffmann's 
bacillus.  Micro-photographs  of  four  preparations  showing  these 
points  are  appended  (Figs.  18  to  21,  Plate  XII). 

I  now  proceeded  to  test  the  agglutinative  power  of  the  blood  of 
a  guinea-pig  repeatedly  injected  with  killed  laboratory  culture  of 
B.diphtherisB,  and  possessing  the  power  of  agglutinating  the  bacillus 
of  injection  in  a  complete  manner,  for  two  other  examples  of  the 
diphtheria  bacillus  more  recently  isolated.  I  was  surprised, 
however,  to  find  that  no  agglutination  took  place. 

The  blood  of  a  guinea-pig  repeatedly  injected  with  killed  labora- 
tory culture  of  Hoffmann's  bacillus,  and  clumping  well  the 
bacillus  of  injection,  was  then  tried  against  two  other  recently 
isolated  specimens  of  Hoffmann's  bacillus.  Of  these  two,  one  had 
been  isolated  from  the  throat  of  a  person  suspected  1;o  be  suffering 
from  diphtheria,  the  other  from  the  nasal  discharge  of  a  case  of 
acute  coryza.  The  former  was  clumped  as  thoroughly  as  the 
bacillus  of  injection,  but  the  latter  showed  no  agglutination. 

The  blood  of  the  same  guinea-pig  was  tried  against  the  three 
organisms  met  with  in  this  enquiry  and  previously  described,  and 
found  to  possess  three  of  the  four  main  characters  of  B.  diphtherias. 
It  was  also  tried  against  B.  corysss.  In  all  these  cases  no  aggluti- 
nation resulted. 

Owing  to  the  unsatisfactory  results  as  regards  other  micro- 
organisms, apparently  of  the  same  species,  obtained  with  the  blood 
of  the  guinea-pigs  injected  with  the  laboratory  stock  cultures  of 
B.  diphtheri»  and  of  B.  Hoffmanni  respectively,  it  was  desirable  to 
inject  guinea-pigs  with  more  recently  isolated  examples  of  these 
micro-organisms,  and  to  see  what  agglutinative  action  the  blood  of 
such  animals  would  have.  This  was  accordingly  set  about,  killed 
cultures  being  used  for  injection  as  in  previous  experiments.  The 
results  obtained  up  to  the  present  time  have  been  as  follows  : — ^The 
blood  of  two  guinea-pigs,  each  injected  with  a  specimen  of  recently 
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solated  B.  diphtherisB,  had  in  both  cases  the  same  agglutinative 
properties.  But  while  both  bacilli  of  injection  were  clumped 
equally  well  .with  either  guinea-pig*s  blood,  the  same  blood 
possessed  no  agglutinative  action  on  the  laboratory  stock  culture 
of  B.  diphtheriae.  Of  six  other  recently  isolated  examples  of  B. 
diphtheriflB  tested,  four  were  clumped  by  the  blood  of  the  guinea- 
pigs,  but  two  were  not. 

Micro-organism  No.  1  of  those  in  the  list  of  organisms  that 
possessed  three  of  the  four  main  characters  of  B.  diphtheriaa,  an 
organism  that,  unlike  No.  2  in  the  same  list,  was  quite  indistin- 
guishable from  B.  diphtherisB  in  morphological  and  cultural 
respects,  was  now  tested  against  the  blood  of  each  of  these  guinea- 
pigs.  It  was  agglutinated  as  thoroughly  as  the  bacillus  of 
injection. 

Micro-organism  No.  2  of  those  in  the  same  list  of  organisms 
that  possessed  three  of  the  four  main  characters  of  B.  diphtheriss  was 
now  tested.  It  will  be  remembered  that  this  organism  resembled 
B.  diphtheriao  in  morphology  on  serum,  in  staining  properties, 
and  in  acid-production,  but  on  account  of  the  different  character 
of  its  growth  on  Bf^ar  and  on  gelatine,  and  also  on  account  of  its 
being  non-pathogenic  for  the  guinea-pig,  had  been  considered  to 
be  a  different  oi^ianism  from  B.  diphtheriaB.  This  micro- 
organism was  not  agglutinated  by  the  blood  of  the  same 
diphtheria  guinea-pigs. 

Micro-organism  No.  3  of  the  same  serieSi  an  organism  that 
produced  pigment,  was  also  tested  against  the  blood  of  the  same 
guinea-pigs.  No  agglutination  was  shown.  Examples  of 
Hoffmann's  bacillus  and  of  B.  coryzse  segmentosus  were  also  not 
agglutinated  by  the  blood  of  the  same  animals. 

It  is  as  yet  too  early  to  formulate  conclusions  from  these 
experiments.  The  results  so  &r  obtained,  however,  seem  to 
imply  that,  as  a  means  of  identifying  B.  diphtheriae,  the  agglu- 
tination test  promises  to  be  of  more  use  in  its  positive  than 
in  its  n^^tive  aspect.  The  only  organism  met  with  in  the  course 
of  this  enquiry  that  was  morphologically  and  culturally 
indistinguishable  from  B.  diphtheriae,  and  differed  from  it  solely 
in  deficiency  of  virulence  for  the  guinea-pig,  gave  a  positive 
result  as  regards  agglutination  with  the  blood  of  the  two  guinea- 
pigs  that  hieid  been  repeatedly  injected  with  killed  doses  of  two 
recently  isolated  virulent  specimens  of  B.  diphtheriae.  But  while 
the  blood  of  the  same  animals  failed  to  agglutinate  organisms 
distinct  from  B.  diphtheriae  in  morphological  and  cultural 
respects^  it  also  failed  to  agglutinate  two  recently  isolated 
organisms  that  possessed  the  four  main  characters  of  B. 
diphtheriae. 
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ficity ;  by  Dr 
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Report  on  Agglutination  by  Blood  of  Emulsions  of 
Microbes,  with  Special  Refbrbnce  to  Specificity  ; 
by  Dr.  E.  Klein,  F.R.S. 

The  process  of  agglutination  of  microbes  by  the  blood  sernm  of 
an  animal  previously  prepared  or  immunised  has  been  well 
established  through  the  labours  of  Bordet,  Gruber,  Durham,  and 
others.  Thus,  it  is  now  generally  understood  that  if  an  animal  is 
repeatedly  injected  with  a  given  microbe  its  blood  (or  blood  serum) 
sooner  or  later  acquires  the  power  of  agglutinating  and  precipitating, 
from  a  broth  culture  or  from  an  emulsion,  the  bacteria  with  which 
the  animal  has  been  prepared.  Widal  was  the  first  who  published 
the  fact  that  agglutination  of  an  emulsion  of  typhoid  bacilli  is 
effected  by  blood  of  a  patient  still  in  the  early  stages  of  typhoid  fever, 
and  the  knowledge  thus  acquired  has  been  justly  considered  as  an 
important  help  to  diagnosis.  Hence  this  ^*  Widal  test  **  is  con- 
stantly practised,  and  practised  with  obvious  success,  in  typhoid 
fever  cases  and  in  cases  of  illness  suspected  to  bo  typhoid  fever. 
But  there  exists  a  diversity  of  opinion  both  as  regards  the  degree 
of  dilution  at  which  the  agglutination  test  is  to  be  relied  upon,  bs 
also  as  regards  the  power  of  typhoid  blood  to  agglutinate  other 
microbes,  e,g.y  bacillus  coli  and  coli-like  microbes.  As  a  matter 
of  fact  French  writers  (Remy  and  others)  have  stated  that  they  have 
obtained  colj-like  microbes  from  the  typhoid  intestine  which  were 
agglutinated  by  typhoid  blood  in  very  high  dilutions,  and  they 
have  therefore  inferred  that  the  Widal  test  when  used  for 
differentiating  typhoid  from  coli-like  bacilli  has  not  the  dia^ostic 
value  attributed  to  it  by  many  other  observers. 

In  reinvestigating  this  subject,  I  have  especially  sought  to  obtain 
from  the  typhoid  intestine  B.  coli  and  coli-like  microbes  which 
show  the  character  of  becoming  agglutinated  in  very  high 
dilutions  (1  in  200,  1  in  400)  by  typhoid  fever-blood,  that  is  to 
say  in  dilutions  considered  generally  as  specific  only  for  typhoid 
bacilli. 

Very  early  in  the  inquiry  it  was  found,  as  has  been' found  by 
others  (Remy,  Kohler,  for  instance),  that  there  exists  much 
diversity  among  enteric  fever  patients  as  regards  the  degree  of 
dilution  at  which  their  blood  agglutinates  one  and  the  same  strain 
of  typhoid  bacillus.  Also  it  was  proved  that  though  some  typhoid 
blood,  both  of  man  and  of  prepared  animals,  is  capable  of  causing 
agglutination  of  bacilli  other  than  typhoid  bacilli,  there  is  very 
rarely,  if  at  all,  any  blood  except  typhoid  fever-blood  which 
agglutinates  the  typhoid  bacillus.  And  a  further  fact  which  I 
have  met  with  is  this  : — Not  any  coli-like  microbes  isolated  from 
a  number  of  typhoid  fever  cases  showed  the  slightest  tendency 
to  become  agglutinated  by  typhoid  blood.  It  should  be  mentioned, 
however,  that  owing  to  an  exceptional  relative  scarcity  of  cases  of 
typhoid  fever  at  St.  Bartholomew's  Hospital,  and  seemingly  also 
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in  other  hospitals,  daring  last  season  ( Aatnmn  and  Winter  1901-    app.  b^o.  6. 
1902),  the  nnnjber  of  cases  at  my  disposal  have  not  been  as  large,  on  Aga^nti- 
as  I  should  have  desired  ;    so  that  the  results  obtained  on  this  Hj^^^^by 
particular   point  are  not  based  upon  a  satisfactory  number  of  Blood  with 
observations.  SSJtJSJSc^ 

flcity ;  by  Dr. 

In  my  report  in  this  volume  on  plague-prophylactic  I  have  ^•*^^-*^ 
described  in  detail  the  method  which  1  use  in  determining  the 
agglutinating  power  of  plague  blood  on  an  emulsion  of  plague 
bacilli.  This  method  in  all  essential  particulars  I  have  used 
in  regard  to  typhoid  and  other  bloo^l  in  testing  agglutinating 
power.    My  practice  has  been  as  follows  : — 

• 

From  a  recent  (2-4  days  old)  gelatine  culture  of  the  typhoid 
bacillus  a  small  particle  is  removed  with  a  sterile  platinum  lo<ip 
and  distributed  in  sterile  bouillon.  The  bacillary  mass  is  readily 
distributed  so  as  to  form  a  uniform  emulsion.  The  bacilli  of  a 
recent  gelatine  culture  are  always  markedly  cylindrical  and  thread- 
like, and  very  motile ;  two  conditions  which  in  my  experience 
favour  their  ready  agglutination  by  typlioid  blood.  Neither  broth 
culture  nor  an  emulsion  of  an  agar-culture  are  in  the^e  respects, 
viz.,  cylindrical  shape  and  motility  of  the  bacilli,  comparable  to 
the  emulsion  of  gelatine  cultare.  Without  of  course  implying  that 
the  bacilli  of  either  broth  or  agar-culture  are  inferior  in  capability 
to  become  agglutinated  by  typhoid  blood,  I  am  prepared  to  main- 
tain from  a  large  experience  that  the  more  cylindrical  (or  even 
filamentous)  and  the  more  motile  the  typhoid  bacilli,  the  quicker 
and  the  more  conspicuously  do  they  become  agglutinated, — other 
things  being  equal.  In  the  experiments  to  be  described  I  have 
therefore  invariably  used  gelatine  cultures  48  hours  old,  not  only 
of  the  typhoid  bacilli  but  also  of  the  bacilli  belonging  to  the  colon- 
typhoid  group.  In  all  experiments  with  the  typhoid  bacillus  I 
have  invariably  employed-sub-cultures  of  one  and  the  same  strain 
of  typhoid  bacilli  used  in  the  laboratory  now  for  more  than  a  year. 
As  regards  the  agglutination  test  itself  I  have  invariably  relied  on 
the  microscopic  test.  In  all  cases  a  definite  amount  of  the  blood 
serum  is  directly  added  to  a  definite  amount  of  the  bouillon 
emulsion,  which  contains  the  bacilli  fairly  numerously  but  not 
too  copiously.  The  emulsion  is  just  noticeably  turbid.  After  the 
mixing  of  the  serum  and  the  emulsion  a  hanging  drop  preparation 
is  made  and  observed  under  the  microscope.  As  mentioned  in  my 
report  on  plague-agglutination,  I  have  avoided  as  much  as  possible 
the  introduction  of  unknown  factors,  e,g.<t  heating  the  mixture  or 
adding  other  fluids  to  it.  In  my  view  the  simplest  method  as  at 
present  used  is  already  sufficiently  complex,  and  the  introduction 
of  further  and  unknown  factors  certainly  would  not  simplify  the 
phenomena.  When  in  the  experiments  to  be  described  presently 
comparative  tests  are  mentioned,  ue.^  tests  with  a  given  blood  on 
emulsions  of  several  species  of  microbes,  it  is  always  to  be  under- 
stood that  the  emulsions  were  in  sterile  bouillon  and  were  invari- 
ably made '  from  gelatine  cultures  of  exactly  the  same  standing, 
1.^.,  the  same  age,  generally  48  hours,  at  23P  C.  Another  point 
which  I  wish  to  emphasise  is  that,  like  Durham,  I  have  used 
generally  the  dilution  of  1  in  100.  From  a  large  experience  I 
hold  with  Dr.  Durham  that  if  any  blood  serum  in  this  dilution 
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agglatinates  the  typhoid  emulsion  of  a  particular  strain  in  a 
•  decided  manner,  i>.,  within  one  hour,  it  may,  generally  speaking, 
be  considered  as  in  all  probability  derived  from  typhoid  blood.  I 
am  not  of  course  maintaining  that  if  a  given  blood  serum  does 
not  agglutinate  in  dilution  of  1  in  100  it  is  not  typhoid  blood. 
This  ^ould  be  contrary  to  well  ascertained  facts  noted  by  other 
observers,  including  myself;  for  some  samples  of  blood  of  un- 
questionably typhoid  fever  patients  have  been  occasionally 
observed  which  do  not  agglutinate  in  greater  dilution  than  1  in  30 
or  1  in  40.  But  as  regards  determination  of  the  precise  natnre 
of  doubtful  fever  cases  in  hospital,  I  am  of  the  same  opinion  as 
Dr.  Horton  Smith  (Gulstoniah  Lectures,  Lecture  III.,  p.  78),  viz^ 
that  the  test  made  in  dilution  of  1  blood  serum  in  20  typhoid 
emulsion,  time  limit  one  hour,  is  in  the  vast  majority  of  instences 
quite  reliable,  since  a  positive  result  denotes  typhoid,  a  negative 
result  non-typhoid  blood. 

I.  To  illustrate  the  great  difiPerences  as  regards  agglutinative 
power  existing  between  typhoid  blood  of  different  fever  cases,  I 
quote  from  my  notes  a  few  examples.  The  cases  were  all  typical 
typhoid  fever  cases  of  between  one  and  three  weeks*  duration, 
and  the  sera  were  tested  on  48  hours  old  gelatine  cultures  of  my 
laboratory  strain  of  B.  typhosus. 

1. — B.  C,  young  girl,  typical  typhoid  fever. 

Tested,  dilution  1 :  100  :  slight  indication  in  30  minutes, 
good  partial  clumping  in  one  hour. 

2. — ^A.  M.,  aet.  14,  typical  typhoid  fever. 

Tested,  dilution  1 :  100  :  distinct  clumping  in  five 
minutes,  complete  in  15  minutes. 

3. — D.  M.,  aet.  27,  typical  typhoid  fever. 

Tested,  dilution  1:  100:  distinct  clumping  in  five 
minutes,  complete  in  17  minutes. 

4.— C.  W.,aet.  13. 

Tested,  dilution  1  :  100 :  indication  of  clumping  in 
30  minutes,  not  advanced  in  one  hour. 

5.— W.  W.,  aet.  lOJ,  16th  day  of  typhoid  fever. 

Tested,  dilution  1 :  100  :  complete  agglutination  in 
15  minutes. 

6. — E.  H.,  aet.  20,  third  week  of  typhoid  fever. 

Tested,  dilution  1 :  100  :  indication  of  agglutination  in 
20  minutes,  a  little  better  30  minutes  ;  slight  partial 
clumping  in  one  hour. 

This  fact  of  differing  agglutinating  power  of  samples  of  typhoid 
blood  from  different  patients  has  been  of  course  observed  by 
others,  but  I  mention  it  here  in  order  that  the  experiments  vehich 
I  have  carried  out  on  other  than  typhoid  emulsions  may  be  better 
judged  of. 

XL  This  second  series,  experiments  was  undertaken  with  emul- 
sions of  a  number  of  coli  and  coli-like  bacilli  isolated  from 
typical  typhoid  stools  of  typical  typhoid  fever  cases.  The  isolation 
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of  the  micro-organisms  was  carried  out  in  this  way.     From  a    app.b^o. 
dilation  of  the  *'  pea  sonp  ^'  stool  a  phenol-agar  surface  plate  was  on  Aggiati- 
establishecl,  and,  after  48  hours  incubation,  sub-cultures  in  difiPerent  Mj^robSn  by 
media  were  made  from  all  existing  colonies  exhibiting  different  ^J^'^^ 
characters    as  to   general   aspect   and    microscopic   appearances  IS^^tosp^i- 
(observation  in  bouillon  in  the  hanging  drop).    These  characters  l^'pj^^'" 
were  then  studied  in  respect  of  similarity  or  dissimilarity  with  the 
typical  bacillus  coli  communis. 

A.  From  a  typhoid  stool  there  were  isolated  two  varities  of 
B.  coli. 

(a)  One  corresponded  in  all  respects  with  B.  coli  communis  : 

few  individuals  motile  in  hanging  drop. 

(b)  The  second  variety  formed  acid  in  litmus  milk,  but  did  not 

clot  milk,  and  was  highly  motile. 

The  blood  of  a  guinea-pig  fully  protected  against  a  dose  of 
typhoid  bacillus  by  repeated  minor  injections  with  living  typhoid 
bacilli,  agglutinated  the  emulsion  of  my  laboratory  strain  of 
typhoid  Imcilli  completely  in  15  minutes  ;  dilution  1  in  100. 

This  same  blood  was  tested  on  emulsions  of  the  above  two 
varieties  of  B.  coli ;  dilutions  1  in  50  and  1  in  20.  In  neither  case 
was  there  a  sign  of  agglutination  in  one  hour. 

B.  A  typical  typhoid  stool  from  which  two  varieties  of  B.  coli 
were  isolated.  Neither  of  them  were  quite  the  same  as  B.  coli 
communis,  since  they  did  not  coagulate  milk  ;  one  (a)  was  feebly 
motile,  the  other  (6)  was  very  motile  and  more  cylindrical  than 
(a)  and  than  B.  coli  communis.  Test  was  made  with  blood  of 
a  typhoid  guinea-pig  protected  by  several  previous  typhoid 
injections.  This  blood  gave  complete  agglutination  of  typhoid 
emulsion  in  30  minutes,  dilution  1  in  50.  Emulsions  of  the  above 
two  varieties  of  B.  coli  showed,  however,  no  trace  of  agglutina- 
tion (dilution  1 :  20)  in  one  hour. 

0.  A  typical  typhoid  stool  from  which  were  isolated  :  (a)  B.  coli 
communis,  and  {b)  a  coli-like  bacillus  distinctly  cylindrical,  which 
did  not  clot  milk,  and  was  non-motile,  but  which  in  other  respects 
belonged  to  the  coli  group. 

Emulsions  of  both  of  these  microbes  were  tested  with  typhoid 
blood  which  agglutinated  typhoid  emulsion  (dilution  1 :  50) 
distinctly  in  10  minutes.  On  neither  of  the  two  microbes  had 
this  blood  any  a^lutinating  action.  Dilution  1:  20  showed 
negative  result  in  one  hour. 

D.  A  typical  typhoid  stool  from  which  were  isolated,  besides 
typical  B.  coli  communis,  two  varieties  of  B.  coli.  Both  these 
varieties  gave  gas  in  gelatine  shake  culture,  produced  acid  in 
litmus  milk,  and  gave  indol,  but  neither  curdled  milk.  One  (a) 
was  markedly  cylindrical  and  non-motile,  the  other  (b)  was  of 
the  size  of  topical  B.  coli  and  was  motile. 

Emulsions  of  the  B.  coli  of  variety  (a)  and  of  variety  (b)  showed 
no  agglutination  with  typhoid  blood  (dilution  1 :  50)  in  one  hour, 
whereas  the  same  blood  agglutinated  typhoid  emulsion  1 :  100  in 
30  minutes. 
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APP.B,No.  6.  E.  A  fifth  typhoid  stool  was  subjected  to  culture  in  phenol-agmr 
plate,  and  from  it  a  variety  of  B.  coli  was  isolated  which  showed 
all  the  characters  of  B.  coli  communis  except  that  its  streak  growth 
on  gelatine  was  thicker  and  more  limited  than  in  a  corresponding 
B.  coli  communis  streak  culture ;  in  addition  it  did  not  curdle 
milk.    This  bacillus  was  distinctly  motile  and  virulent  to  rodents. 

An  emulsion  of  this  variety  showed  no  sign  of  agglutination 
with  blood  (1  :  50)  of  guinea-pigs  immunised  against  typhoid 
bacillus.  The  blood  in  question,  however,  agglutinated  emulsion 
of  typhoid  bacilli  in  15  minutes  quite  completely  (dilution 
1  in  llK)). 

F.  From  a  typhoid  stool  there  were  isolated  three  different 
varieties  of  colon-like  microbes  ;  (a)  formed  gas  in  shake  culture, 
was  non-motile,  was  in  streak  more  translucent  than  typical 
B.  coli  ;  (b)  formed  no  gas  in  shake  culture,  was  opaque  in 
streak  ;  (c)  formed  gas  in  shake  culture,  was  very  motile,  and 
was  cylindrical  in  shape.  None  of  these  three  varieties  exhibited 
the  slightest  agglutination  with  typhoid  blood  (dilution  1:50). 
This  blood  gave  good  clumping  of  t^^phoid  emulsion  (dilution 
1:100). 

From  these  experiments  it  is  obvious  that  the  bacillus  coli 
communis  and  coli-like  microbes  isolated  from  six  typical 
typhoid  stools  showed  no  agglutination  whatever  with  typhoid 
blood  (dilution  1:50),  whereas  such  blood  agglutinated  typhoid 
emulsion  in  a  marked  degree  (dilutions  1 :  50  and  1 :  100.)  It  would 
appear,  therefore,  that  the  presence  of  coli-like  bacilli  in  the 
typhoid  intestine  possessing  the  character  of  becoming  aggluti- 
nated by  typhoid  blood,  whether  in  high  or  low  dilution,  cannot 
be  considered  as  of  common  or  general  occurrence.  Although  the 
observations  which  I  have  been  able  to  make  on  this  point  are 
not  very  numerous,  they  raise  presumption  that  little  difference 
exists  in  this  sense  between  B.  coli  as  obtained  from  the  typhoid 
intestine,  and  B.  coli  from  other  sources ;  and  they  corroborate 
the  observations  of  numerous  observers,  viz.,  that  emulsion  of 
B.  coli  is  not  agglutinated  by  typhoid  blood  in  any  high 
dilution. 

In  this  connection  I  have  made  experiments  with  B.  coli 
communis  obtained  fi*om  several  separate  sources  as  follows  : — 

(1.)  From  three  different  samples  of  sewage. 

(2.)  From  the  semi-fluid  stool  of  a  case  of  diarrhoea. 

(3.)  From  the  sputum  of  a  case  of  severe  broncho-pneu- 
monia 

(4.)  From  the  urine  of  a  case  of  cystitis. 

[The  three  last  named  cases  occurred  in  St.  Bartholomew*a 
Hospital.] 

(5.)  From  two  fluid  stools  of  cases  of  English  cholera. 

None  of  the  B.  coli  communis  from  these  sources  showed  the 
slightest  sign  of  agglutination  with  typhoid  blood  (dilution  1:50) 
after  one  hour,  whereas  this  same  blood  agglutinated  typhoid 
emulsion  markedly  (dilution  1:100). 
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K6hler  (Klin.  Jahrbuch,  Vol.  VIII.,  1901,  No.  I)  found  that  of    app.  b^«.  « 
27  different  strains  of  B.  coli  derived  from  typhoid  stools,  13  ooAfgiuti- 
gave  no  agglutination  with  the  patients'  blood,  while  nine  gave  j^c^iMby 
positive  and  other  five  doubtful  results.    Further,  he  found  that  Blood  with 
some  strains  of  coli  which  did   not  agglutinate  with  typhoid  ll^^speci- 
blood,  agglutinated  positively  with  normal  blood.  KiSn'R^A'* 

E5hler's  positive  results  have,  however,  not  much  bearing  on 
the  matter;  he  used  the  blood  serum  in  very  low  dilutions. 
Drs.  Andrews  and  Scholberg  (Meeting  of  the  Pathological 
Society,  January,  1901)  have  already  shown  that  a  certain 
amount  of  agglutination  can  be  demonstrated  with  the  typhoid 
blood  on  B.  coli  communis  in  low  dilution  such  as  1:20. 

My  observations  therefore,  as  far  as  they  go,  lend  no  countenance 
to  the  view  that  B.  coli  communis,  derived  directly  from  a  typhoid 
fever  intestine,  is  apt  to  possess  the  power  of  becoming  aggluti- 
nated by  typhoid  blood  in  high  dilution.  Nevertheless  there  is 
possibility  that  there  exist  certain  varieties  of  the  extensive 
group  of  coli-like  microbes — outside  or  ini^ide  the  normal  or 
diseased  human  animal  body — which  can  react  in  a  positive 
sense  to  the  Widal  test  with  typhoid  blood  ;  and  1  propose  to 
describe  here  some  of  the  numerous  experiments  which  I  have 
made  in  search  for  such  varieties. 

Dr.  Durham  {The  Lancet^  1808,  p.  154),  Dr.  Lorrain  Smith 
{British  Medical  Journal,  January  28,  1899),  and  Drs.  Andrewes 
and  Scholberg  (Pathological  Society,  January  1901),  Dr.  Horton 
Smith,  and  others*,  have  shown  that  typhoid  blood  gives 
positive  agglutinating  reaction  on  the  varieties  of  coli,  known  as 
O&rtner,  and  on  similar  bacilli ;  as  for  instance  a  bacillus  very 
motile,  cylindrical,  pathogenic  to  rodents,  producing  gas  in  shake 
culture,  not  curdling  milk,  producing  at  first  acid  and  then  alkaly 
in  litmus  milk.  The  positive  agglutinating  reaction  of  typhoid 
blood  on  the  (T&rtner  bacillus  is,  however,  as  was  pointed  by  all  the 
above  observers,  inferior  to  the  reaction  of  the  same  blood  on  the 
typhoid  bacillus,  inasmuch  as  a  given  typhoid  blood  will  invari- 
ably agglutinate  the  typhoid  bacillus  in  a  higher  dilution  than  it 
will  agglutinate  the  Gartner  and  similar  bacilli. 

I  have  made  a  considerable  number  of  observations  to  be 
presently  mentioned  which  fully  confirm  the  previous  observa- 
tions described  by  Durham,  Lorrain  Smith,  Horton  Smith,  and 
others ;  and  1  have  found  that  the  coli-like  bacillus  known  as 
Danysz'  rat  bacillus  also  behaves  in  precisely  the  same  manner 
as  the  Ollrtner  bacillus  towards  typhoid  blood. 

The  Danysz  bacillus  has  been  shown  to  be  pathogenic  to 
rodents  on  subcutaneous  and  on  intraperitoneal  injection,  as  also 
to  a  lesser  degree  by  ingestion.  It  is  to  be  noted,  however,  that 
the  alleged  great  mortality,  and  therefore  ready  destruction  of 
rats  in  a  wholesale  manner,  by  the  ingestion  of  cultures  of  this 

*  For  the  literatnre  on  the  semiii  test  as  re^n^rds  typhoid  baoiUi — See. 
Dr.  Horton  Smith,  Oalstonian  Leotnroe,  19' 0,  and  Kohler  Klin.  Jahrbach. 
vol.  viii.,  1901. 
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bacillus  as  was  maintained  by  Danysz,  has  not  been  confirmed 
either  abroad  or  in  this  country  (Klein  and  Williams,  The  Lancet^ 
August  17, 1901,  p.  440.) 

This  bacillus  has  been  subjected  by  me  to  a  careful  study,  and 
I  have  shown  (Pathological  Society  of  London,  November  19th, 
1901),  that  in  morphological  cultural  and  experimental  respects, 
the  Danysz  rat  bacillus  and  the  6&rtner  bacillus  are  not  only 
very  closely  related  but  would  seem  to  be  almost  identical. 
This  conclusion  is  still  further  supported  by  :  (1)  the  &ct  that 
both  behave  in  exactly  the  same  way  as  regards  agglutination  by 
typhoid  blood  ;  (2)  that  the  blood  of  an  animaJ  immonised 
against  the  one  agglutinates  (with  slight  unessential  variations) 
the  emulsion  of  the  other  bacillus ;  and  (3)  that  an  animal 
immunised  against  the  one  is  at  the  same  time  immunised 
against  the  other. 

I  need  not  dwell  longer  on  these  facts,  and  I  proceed  to  give 
details  of  some  further  study  as  to  the  agglutination  observed  on 
emulsions  of  (a)  the  typhoid  bacillus,  {b)  the  G&rtner  bacillus, 
and  (c)  the  Danysz  bacillus ;  when  these  severally  are  brought 
in  relation  with  typhoid  blood,  with  the  blood  of  a  guinea-pig 
immunised  against  Daaysz's  bacillus,  and  with  the  blood  of  the 
same  species  of  animal  immunised  against  the  bacillus  of  G&rtner. 


Sbribs  I. 


^Tests  with  typhoid  blood. 

1.  Blood  serum  of  a  typical  case  of  typhoid  fever  in  the  third 
week  of  illness,  tested — 

(a.)  On  emulsion  of  typhoid  bacillus  (dilution  1 :  100). 

Rea^ilt :  indication  of  clumping  in  five  minutes, 
partial  clumping  in  10  minutes ;  in  20  minutes 
clumping  practically  complete. 

(b.)  On  emulsion  of  G&rtner  bacillus  (dilution  1  :  100). 
Result :  negative  in  one  hour. 

2.  Blood  serum  of  a  guinea-pig  injected  several  times  with 
culture  of  the  typhoid  bacillus,  tested — 

(a.)  On    typhoid    emulsion   (dilution  1 :  100). 

Result:  indication  of  clumping  in  10  minutes, 
partial  clumping  in  25  minutes,  practically  complete 
clumping  in  45  minutes. 

(b.)  On  emulsion  of  Gftrtner  bacillus  (dilution  1  :  100). 

Result :  fair  number  of  small  clumps  in  30  minutes, 
fair  partial  clumping  in  one  hour. 

(c.)  On  emulsion  of  Danysz  bacillus  (dilution  1 :  100). 
Result :  same  as  on  Glirtner  emulsion. 


*  In  all  experimenta  the   cultiiret   used   were   48  hours*  gelatine  nirfaoe 
oultares.    The  emulsion  was  made  in  eadi  instanoe  in  bouillon. 
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3.  Blood  of  a  case  euapected  to  be  typhoid  fever,  tested —  AP^.B.Wa  (^ 

On  Agglutt- 

(o.)  On  emulsion  of  typhoid  bacillus  (dilution  1 :  100).  SiSrobSiby 

Result :  clumping  commencing  in  8  minutes,  fairly  SJoSaOreter. 
complete  in  15-20  minutes.  •»?«  to  speci- 

(b.)  On  emulwon  of  Gartner  bacillus  (dilution  1 :  100).  Kiein.F.ftA 

Result :  negative  in  one  hour. 

.  (c.)  On  emulsion  of  Danysz  bacillus  (dilution  1 :  100). 
Result :  negative  in  one  hour. 

4.  Blood  of  a  person  convalescent  from  typhoid  fever,  55th  day 
of  the  disease,  tested — 

(a.)  On  emulsion  of  typhoid  bacillus  (dilution  1 :  1(X)). 

Rest$U :  indication  in  10  minutes,  practically  com- 
plete clumping  in  one  hoc^r. 

(b,)  On  Oftrtner  emulsion  (dilution  1  :  100). 
Result :  negative  in  one  hour. 

{c.)  On  Danysz  emulsion  (dilution  1 :  100). 
Result :  negative  in  one  hour. 

5.  Blood  of  a  typhoid-immunised  guinea-pig,  tested — 

(a.)  On  typhoid  emulsion  (dilution  1 :  100). 

Result :  complete  clumping  in  10  minutes. 

[Same  blood  on  same  emulsion  (dilution  1  :  200). 

Result :  complete  agglutination  in  10-20  minutes.] 

(p.)  On  Q&rtner  emulsion  (dilution  1 :  100). 
Result :  negative  in  30  minutes. 

(c,)  On  Danysz  emulsion  (dilution  1 :  100). 
Result :  negative  in  30  minutes. 

6.  Blood  of  a  typhoid-immunised  guinea-pig,  tested — 

(a.)  On  typhoid  emulsion  (dilution  1 :  100). 

Result:    distinct    indication    of    clumping    in    10 
minutes,  practically  complete  clumping  in  30  minutes. 

(6.)  On  Gartner  emulsion  (dilution  1 :  100). 

Result :  negative  in  45  minutes  ;  ditto  in  one  hour. 

(c.)  On  Danysz  emulsion  (dilution  1 :  100). 

Result:    quite  negative  in  45  minutes,  as  also  in 
one  hour. 
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7.  Blood  of  a  boy  W.  W.,  aet.  lOJ  years,  16th  day  of  typhoid 
fever,  tested — 

(a.)  On  typhoid  emrrlsion  (dilation  1 :  100). 

Result :  complete  agglutination  in  15  minntes. 

[Same  blood  on  same  emnlsion  (dilation  1 :  400). 

Result :  distinct  clamping  within  20  minatei.] 

(&.)  On  GSirtner  emulsion  (dilation  1  :  100). 

Result :  good  clamping  in  five  minutes ;  practically 
complete  in  12  minutes. 

[Same  blood  on  same  emulsion  (dilution  1 :  400). 

Result:  indication  of  clumping  in  10  minutes; 
partial  clumping  in  one  hour.] 

8.  Same  blood  of  W.  W.  nine  days  later,  temperature  having 
been  normal  for  eight  days,  tested — 

(a.)  On  typhoid  emulsion  (dilution  1 :  400). 

Result:  practically  complete  agglutination  in  20 
minutes. 

[Same  blood  on  same  emulsion  (dilution  1  :  800). 

Result :  fair  partial  clumping  in  45  minutes.] 

(ft.)  Q&rtner  emulsion  (dilution  1 :  400). 

Result :  indication  of  clumping  in  15  minutes,  slight 
pai*tial  clumping  in  one  hour  ;  t>.,  few  clumps  of  &ir 
size,  but  many  other  bacilli  remaining  isolated. 

[In  dilution  of  1 :  800,  quite  negative  in  one  hour.] 

{c.)  On  Danysz  emulsion,  same  result  as  with  O&rtner. 

1).  Blood  of  a  typhoid  fever  case  (atypical),  tested — 

(a.)  On  typhoid  emulsion  (dilution  1 :  100). 

Remit:  feeble  indication  in  30  minutes,  a  little 
better  in  45  minutes. 

(b.)  On  Gartner  emulsion  (dilution  1 :  100). 
Result :  quite  negative  in  one  hour. 

(c.)  On  Danysz  emulsion  (dilution  1 :  100). 
Result :  the  same  as  with  Gftrtner. 


10.  Blood  of  an  atypical  case  of  typhoid  fever,  tested — 

(a.)  On  typhoid  emulsion  (dilution  1 :  20). 

Result :  feeble  indication  in  one  hour. 

(ft.)  On  Gartner  emulsion  (dilution  1  :  20). 
Result :  quite  negative  in  one  hour. 
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11.  Blood  of  an  atypical  case  of  typhoid  feyer,  tested—  App.B.y<l:^• 

(a.)  On  typhoid  emulsion  (dilution  1 :  50).  SSiS^ 

Result :  fair  partial  clumping  in  one  hour.  BiSSi  with 

(b,)  On  Giirtner  emulsion  (dilution  1 :  50)«  enoetoSp^ 

fldty ;  by  Df 

Result :  negative  in  one  hour.  Klein.  Fjua. 

12.  Blood  of  a  typhoid-immunised  guinea-pig,  tested — 
(a.)  On  typhoid  emulsion  (dilution  1 :  100). 

Result :  practically  complete  in  30  niinutes. 
{b.)  On  Gartner  emulsion  (dilution  1  :  100). 

Result :  negative  in  one  hour. 
(c.)  On  Danysz  emulsion  (dilution  1 :  100). 

Result :  negative  in  one  hour. 

I  think  that  from  these  13  cases  definite  inferences  can  be 
safely  drawn ;  and  I  may  add  that  I  have  quoted  here  by  no 
means  all  the  experiments  that  I  have  made  with  typhoid  blood. 
The  facts  may  be  summed  up  thus  : — 

(1.)  In  no  instance  have  1  come  across  blood  of  a  typical 
typhoid  fever  case,  or  blood  of  an  atypical  case 
(i.e.  symptomatically  not  typical),  or  blood  of  a 
^^  typhoid-immunised  **  guinea-pig,  which|  in  its  action 
as  regards  agglutination  on  Gartner  bacillus  or 
on  Danysz  ^cillus,  could  for  a  moment  be 
compared  with  its  action  on  the  typhoid  bacillus; 
a  dilution  which  (though  high)  still  showed  distinctly 
positive  agglutination  of  the  typhoid  bacillus 
showed  nothing  of  the  kind  on  either  the  G&rtner 
bacillus  or  the  Danysz  bacillus.  Take,  for  instance,  the 
extreme  case  of  the  blood  of  W.  W.  (case  8),  sBt.  10^, 
on  the  25th  day  of  illness  (convalescent).  This,  even 
in  dilution  of  1  in  800,  agglutinated  the  typhoid 
bacillus  in  45  minutes,  whereas  on  the  G&rtner  and 
on  the  Danysz  bacillus  its  action  in  this  dilution  was 
quite  negative  in  one  hour.  This  result  is  in  complete 
agreement  with  that  obtained  with  the  blood  of 
^Hyphoid-immunised  *^  guinea*  pigs,  e.g,  experiments 
6, 12. 

(2.)  Similarly  when  in  a  certain  dilution  the  typhoid  blood 
did  agglutinate  (besides  the  typhoid  emulsion)  emulsion 
of  G&rtner  (and  of  Danysz),  the  clumping  in  such 
case  was  less  pronounced,  and  usually  took  a  longer 
time  to  accomplish  than  with  the  typhoid  bacillus. 

(3.)  These  experiments  show  that  testing  the  blood  in  high 
dilutions  tends  to  more  trustworthy  results  from  the 
point  of  view  of  diagnosis  than  testing  it  in  low 
dilutions.  In  the  former  case  the  re-action  is  more 
likely  to  be  decisive  for  typhoid  than  for  non-typhoid 
bacilli. 

These  results,  it  is  seen,  are  in  harmony  with  those  obtained 
by  Durham  (l.c.)  and  by  Dr.  Horton  Smith  (Gulstonian  lectures). 
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OaAoHvli- 

DfttiOD  of 

Mierobodby  Tests  uHth  hlood  of  ^^  Danysz-immunised^  guinea^ig. 

Blood  with 
ipooifli  foCsr- 

SSt&^toyDrr        Experiment  1. — ^A  guinea-pig  had  been  injected  on  17th  Angiut 
Kie&.*F^ka '     with  a  large  dose  of  steriliaed  culture  of  Danysz  bacillns ;   and  on 

the  27th  of  August  with  a  dose  of  living  culture  of  this  bacillns 

which  in  a  control  guinea-pig  caused  death  in  24  hours. 

• 

The  blood  of  the  *^  prepared  **  Danysz  guinea-pig  was,  Septem- 
ber 4th,  tested  : — 

(a.)  On  Danysz  emulsion  (dilution  1 :  50). 

Result:  distinct  agglutination  in  5  minutes. 

(6.)  On  typhoid  emulsion  (dilution  1 :  50). 

Result :  marked  agglutination  in  25-30  minutes. 

(c.)  On  Oftrtner  emulsion  (dilution  (1 :  50). 

Result:  distinct  agglutination  in  5  minutes. 

Experiment  2. — A  guinea-pig  had  been  prepared  by  injection, 
first  of  a  sterilised  '-  Danysz  culture  **  17th  August ;  secondly,  by 
injection  of  living  culture  August  27th ;  and,  thirdly,  by  injection 
of  living  culture  5th  September. 

On  September  16th  its  blood  s^rum  was  tested  : — 

(a.)  On  Danysz  emulsion  (dilution  1 :  100). 
Result:  negative  in  1  hour. 

On  same  emulsion  (dilution  1 :  50). 

Result:   distinct  (but  not  complete)  clumping  in 
40  minutes. 

(6.)  On  Gftrtner  emulsion  (dilution  1 :  50). 

Result:  good  clumping  in  30  minutes. 

(c.)  On  typhoid  emulsion  (dilution  1 :  50). 

Result:  complete  agglutination  in  30  minutes. 

This  is  a  striking  result,  inasmuch  as  the  blood  of  a  ^'  Danysz- 
immunised"  guinea-pig  agglutinated  typhoid  emulsion  more 
pronouncedly  than  its  own  emulsion. 


Experiment  3. — ^The  blood  of  the  same  ^^  Danysz-immunised 
guinea-pig  was  tested  a  week  later : — 

(a.)  On  Danysz  emulsion  (dilution  1 :  100). 

Result :  distinct  clumping  in  20  minutes. 

(6.)  On  Oftrtner  emulsion  (dilution  1 :  100). 

Result :  distinct  clumping  in  20  minutes. 

(a)  On  typhoid  emulsion  (dilution  1 :  100). 

Result :  distinct  dumping  in  20  minutes. 
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The  animar^  blood  had  therefore  gained  in  agglutinating  power   App.B.yo.5> 
in  the  oonrse  of  a  week.  on  Agriuti. 

nation  of 

Experiment  4. — ^The  blood  of  the  above  guinea-pig,  after  it  had  Blood  with 
been  injected,  five  times  in  all,  with  Danysz  cnlture  (once  with  eSoetos^. 
sterilis^  and  foor  times  with  living  culture),  was  tested  on  fi<'*^/iiiLS>'. 
November  18th  :—  "^"^  '-^ 

(a.)  On  Danysz  emulsion  (dilution  1 :  100). 

Besult :  good  clumping  in  20  minutes. 

(&.)  On  Gftrtner  emulsion  (dilution  1 :  100). 

Result :  good  clumping  in  20  minutes. 

(c.)  On  typhoid  emulsion  (dilution  1 :  100). 

Result:  a  few  clumps  in  20  minutes. 

So  that  the  agglutinating  power  of  this  guinea-pig  had  not  been 
increased  though  it  had  been  further  twice  injected  with  living 
culture  of  Danysz  bacillus. 

Experiment  5. — ^A  guinea-pig  was  immunised  by  subcutaneous 
injection  of,  first,  a  sub-fatal  dose  of  living  culture,  and,  secondly, 
of  an  otherwise  fatal  dose  of  living  culture  of  Danysz  bacillus. 
After  lapse  of  a  week  from  the  second  injection  its  blood  serum 
was  tested : — 

(a.)  On  Danysz  emulsion  (dilution  1 :  100). 

Result:  distinct  agglutination  in  30  minutes. 

(6.)  On  O&rtner  emulsion  (dilution  1 :  100). 

Result:  distinct  agglutination  in  30  minutes. 

(c.)  On  typhoid  emulsion  (dilution  1 :  100). 

Result :  distinct  agglutination  in  30  minutes. 

It  appears,  then,  that  the  blood  of  a  ''  Dauysz-immunised  ** 
guinea-pig  possesses  the  power  of  agglutinating  typhoid  bacilli. 
There  can  be  no  question  as  to  this;  it  had  been  ascertained 
in  regard  of  three  different  animals.  These  facts,  along  with 
the  experiments  presently  to  be  described,  which  show  a  like 
agglutinating  power  towards  the  typhoid  bacillus  possessed  by  the 
blood  of  *^  OSLrtner-immunised  *'  guinea-pigs,  call  in  question  the 
thesis  entertained  by  Dr.  Horton  Smith  in  his  Gulstonian  lectures. 
Dr.  Horton  Smith,  p.  73,  III.  lecture,  says  : — "  Of  the  presence 
of  the  Gartner  agglutinins  in  the  blood  in  many,  though 
by  no  means  all,  cases  of  typhoid  fever,  there  cannot  be  any 
doubt "...  p.  78  ...  '^  a  condition  of  affairs  which  it  is 
impossible  to  explain  upon  any  other  hypothesis  except  that 
of  a  double  infection.''  That  is  to  say.  Dr.  Horton  Smith  cannot 
explain  the  power  shown  by  typhoid  blood  in  agglutinating 
equally,  and  to  a  high  extent  both  GSurtner  and  typhoid  bacilli, . 
in  any  way  except  on  the  assumption  that  when  this  occurs  the 
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AFP.B,No.s.  blood  has  derived  its  propeity  by  a  double  infection  of  the  system 
of  the  person  supplying  it,  i,e.  (1)  infection  with  typhoid  bacillus, 
and  (2)  infection  with  GSrtner  bacillus.  On  a  parity  of  reasoning 
it  would  follow  that  every  guinea-pig  which,  having  been  im- 
munised against  the  Danysz  bacillus,  harbours  in  its  blood  not 
only  agglutinins  for  Danysz  bacillus  but  also  agglutinins  for  the 
typhoid  bacillus,  must  have  been  subjected  to  a  double  infection 
—(1)  with  Danysz  and  (2)  with  the  typhoid  bacillus.  The  guinea- 
pigs  of  my  experiments  most  certainly  had  not  been  exposed  to 
such  double  infection,  and  the  insufficiency  of  this  explanation 
must  therefore  be  patent. 

The  above  difficulty  illustrates  the  unsatisfactoriness  of  a 
number  of  theories  which  have  been  put  forward  during  the  last 
few  years  in  matters  pertaining  to  agglutinins,  lysins,  anti-toxins, 
anti-bodies  of  various  kinds;  theories  which  have  a  common 
basis  in  that  they  attempt  to  explain  extremely  complex  phe- 
nomena on  insufficient  data.  In  my  opinion  the  time  has  not 
yet  arrived  for  a  satisfactory  explanation  of  agglutinins,  their 
nature,  production,  and  mode  of  action  ;  many  of  the  explanations 
hitherto  brought  forward  being  obviously  insufficient.  To  men« 
tion  only  one  :  when  the  agglutination  was  first  noticed  on  the 
cholera  vibrio  and  the  typhoid  bacillus — ^both  motile  microbes — 
the  explanation  offered  was  that  the  agglutinins  in  the  blood 
of  a  cholera  or  of  a  typhoid  immunised  animal  arrest 
the  ciliary  movement  of  the  microbe  by  making  the  cilia 
swell  up,  and  causing  thereby  a  stickiness  of  the  bacilli  and 
vibrios  respectively.  But  it  was  very  soon  shown  that  the  same 
agglutination  occurs  also  under  particular  conditions  with  non- 
motile  bacteria,  nay,  even  with  dead,  i.e.  previously  killed 
bacteria. 

This  consideration  suffices  to  emphasise  the  fact  that  the  more 
one  works  in  this  subject,  viz.  agglutination,  the  stronger  the 
conviction  that  no  one  theory  hitherto  offered  is  capable  of 
explaining  all  the  phenomena  observed. 


Sbbibs  III. 

Tests  with  blood  of  **  Odrtner^immunised  "  guinea-pigs. 

I  have  already  mentioned  that  as  regards  morphology,  motility, 
cultural  characters,  and  virulence  for  rodents,  the  two  microb^, 
Danysz  bacillus  and  Gartner  bacillus,  are  very  closely  rekted ; 
and  also  that  guinea-pigs  immunised  against  one  of  these  microbes 
are  found  immunised  against  the  other.  It  will,  therefore, 
not  have  been  surprising  to  find  (see .  preceding  experiments, 
Series  II.)  that  the  agglutinating  power  of  the  blood  of  a 
**  Danysz-immunised  *'  guinea-pig  acts  in  like  fashion  toward 
Danysz  bacillus  and  the  Gartner  bacillus.  In  the  present 
Series  III.  some  experiments  made  with  the  blood  of 
^Oftrtner-immunised"  guinea-pigs  afford  striking  results  of  a 
similar  import. 
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BxperinietU  h — ^A  gainea-pig  had  been  (October  10th)  injected  app.b.no.5. 
sabcutaneoasly  in  the  groin  with  living  broth  culture  of  O^tner  OttAffginM- 
bacillus.    The  animal  became  very  ill  and  developed  a  big  tumour  5iterob2i  by 
in  the  groin  and  abdomen.     This  tumour  became  an  abscess  Blood  with 
which  opened  and  discharged  pus  copiously.    Nine  days  later  the  Sofeto ^Mi- 
abscess  had  commenced  to  heal.    The  blood  of  the  animal  vras  S.^y*^K§' 
then  tested:—  iueiii.pJiA 

(a.)  On  Gartner  emulsion  (dilution  1 :  200). 

BesfM :  marked  agglutination  in  20  minutes,  good 
partial  clumping  in  1  hour. 

(bj)  On  Danysz  emulsion  (dilution  1 :  200). 

Result :  marked  clumping  in  5  minutes,  good  partial 
clumping  in  1  hour. 

(c.)  On  typhoid  emulsion  (dilution  1 :  200). 

Result :  feeble  indication  in  45  minutes. 

On  same  emulsion  (dilution  1 :  100). 

Result:  marked  indication  in  10  minutes,  fair  partial 
clumping  in  1  hour. 

Experiment  2. — ^The  blood  of  the  companion  of  the  previous 
(Gftrtner)  guinea-pig — ue.  injected  at  the  same  time  and  with  the 
same  material — ^was  tested  a  week  later,  the  abdominal  ulcer  having 
nearly  healed  up  : — 

(a.)  On  Gartner  emulsion  (dilution  1 :  200). 

Result :  pronounced  partial  clumping  in  30  minutes. 

(6.)  On  Danysz  emulsion  (dilution  1 :  200). 

Result :  pronounced  partial  clumping  in  25  minutes. 

(c.)  On  typhoid  emulsion  (dilution  1 :  200). 
Result :  feeble  indication  in  1  hour. 

On  same  emulsion  (dilution  1 :  100). 

Result :  fair  partial  clumping  in  1  hour. 

Experiment  3. — The  blood  of  the  same  animal  was  tested  a  woek 
later : — 

(a.)  On  Gftrtner  emulsion  (dilution  1 :  200). 

Result :  fair  partial  clumping  in  30  minutes. 

(6.)  On  typhoid  emulsion  (dilution  1 :  100). 

Result:  marked  clumping  in   10  minutes,  almost 
complete  in  30  minutes. 
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There  is  seen  then  in  this  series  a  similar  striking  phenomenon, 
viz.,  the  power  of  the  blood  of  a  **  GULrtner-immanised  "  gainea- 
pig  to  agglutinate  the  typhoid  bacillns.  It  is  true  that  the  action 
of  this  blood  was  in  high  dilution  less  vigorous  towards  the 
typhoid  bacillus  than  towards  the  O&rtner  (its  own)  bacillus ; 
but  it  is  nevertheless  sufBciently  pronounced,  as  pronounced 
indeed  as  was  the  agglutination  of  G&rtner  bacillns  by  the  blood 
of  a  ^'  typhoid-inmiunisiKl ''  guinea-pig. 

I  do  not  think  that  my  guinea-pigs,  which  have  been 
immunised  against  the  Gartner  bacillus,  can  in  the  remotest 
degree  have  been  infected  also  with  the  typhoid  bacillus. 
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No.  6. 

Rbpobt  on  Inoculation  of  Soil  with  SBWAaa;  by  Dr.  A.<3.    AFP.B,Na6, 

Houston. 


On  the  Inoon- 
laUon  of  Soil 
withSewa^ 


{Plate  XIII. ;    Figures  1-3.) 

Work  in  this  connection  in  1901-2  is  an  extension  of  similar 
inveetigation  carried  out  during  1900-1  (App.  B,  No.  4).  It  is 
convenient  therefore  in  describing  the  main  object  of  the  experi- 
ments to  reprodnce  the  introductory  remarks  of  my  previous 
report  as  follows  : —  . 

The  main  object  of  these  experiments  was  to  ascertain  whether  in  the  surface 
layers  of  soil  after  it  had  been  inoculated  with  sewage,  certain  microbes  peculiar 
to  sewage,  or  which  are  at  all  events  ohiuracteristio  of  sewage  in  the  sense  of 
being  specially  abundant  therein,  retain  their  vitality  for  any  considerable 
length  of  time.  In  brief,  it  was  sought  to  determine  the  ultimate  &te  of  such 
•ewage  miorobes  as  B.  ooli,  streptococci,  and  spores  of  B.  enteritidis  sporogenes, 
when  sown  broadcast  on  soil. 

In  a  previous  report  it  was  pointed  out  that  the  difficulties  attending  the 
isolation  of  the  typhoid  fever  bacUlus  from  unsterilised  soil,  even  after  its 
addition  thereto  in  gross  amount,  were  of  an  almost  insuperable  character.  And 
it  was  suggested  that  as  the  typhoid  bacillus  is  practically  always  associated  with 
other  intestinal  miorobes  much  more  easily  isoUted  and  identified,  search  in  soil 
for  these  more  readily  identifiable  bacteria  might  indirectly  be  of  servioe  in 
giving  information  of  the  probable  fate  therein  of  the  pathogenic  enteric  fever 
badllus  under  parallel  conditions. 

It  will  be  generally  admitted  that  sewage  is  apt  to  be  concerned  in  the 
dissemination  of  typhoid  fever,  and  it  is  wellknown  that  sewage  contains  B.  ooli 
(and  allied  forms)  in  great  abundance.  Now,  B.  coli  is  most  certainly  a  more 
hardy  germ  than  B.  typhosus ;  that  is,  more  hardy  under  aU  the  conditions  to 
whic^  it  is  possible  to  subject  these  bacteria  in  the  laboratory.  Of  course  it  is 
conceivable  that  in  nature  conditions  may  arise  which  are  more  favourable  to  the 
<7phoid  baoiUus  than  B.  ooli  But  at  present  all  the  available  evidence  points  to 
the  improbability  of  B.  typhosus  surviving  under  conditions  destructive  to  the 
vitality  of  B.  ooli  It  is  evident  that,  if  it  could  be  proved  that  B.  ooli  perished 
in  soil,  the  presumption  in  favour  of  the  death  also  of  the  typhoid  bacillns  would 
be  of  a  strong  kind.  A  similar  inference  might  reasonably  be  drawn  as  regiurds 
the  face  of  the  cholera  vibrio,  and  possibly  other  non-sporing  miorobes  of 
pathogenic  sort.  It  is  known  that  sewage  specifically  contaminated  with  the 
excreta  of  enteric  fever  or  of  cholera  patients  can,  when  gaining  entrance  into  a 
water  supply,  giye  rise  to  typhoid  fever  and  cholera,  and  it  seems  reasonable  to 
conjecture  that  other  disease  may  be  spread  by  means  of  sewage  polluted  waters. 

An  inquiry,  therefore,  which  seeks   to  trace  the  ultimate  fate  of  sewage 
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germs  maintaining  their  existence  saprophytically  under  parallel  conditions. 

Already  I  have  furnished  some  information  bearing  more  or  less  directly  on 
this  subject.  Thus,  in  previous  reports  I  have  pointed  out  that  soils  obtained 
from  diverse  sources  all  contain  a  very  large  number  of  spores  of  bacteria  (both 
actuaUy  and  relatively  to  the  total  bacterial  flora) ;  and  I  have  even  ventured  to 
adduce  this  fact,  tentatively,  as  basis  for  belief  that  soil  is  unfavourable  to  the 
vitality  of  non-sporing  bacteria,  particularly  those  of  pathogenic  sort.  On  the 
other  hand,  although  the  number  of  bacteria  present  as  spores  in  soil  is  very 
great  many  non-sporing  microbes  Qej^.f  the  fluorescent  bacilli)  are  commonly  if 
not  habitually,  present  also  in  soil.  And  it  may  well  be  the  case  that  although 
the  general  tendency  of  non-sporing  bacteria  is  to  perish  in  soil,  the  different 
noesof  these  microbes  escape  total  extermination  because  (perhaps  at  the  period 
of  lowest  ebb  in  their  life  history)  some  favourable  condition  supervenes,  allowing 
of  a  nomdesoence  of  their  vitality  and  the  growth  of  abundant  progeny.    Thus, 
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App.  B,  No.  &  it  may  be  conjectured  that  brig^ht  sunshine  and  dry  winds  rapidly  diminish  the 
number  of  non-sporing  microbes  in  soils  at  or  near  the  surface ;  but  that  previous 
to  their  total  extermination  a  supervening  period  of  damp  and  warm  weather, 
with  absence  of  sunshine,  allows  the  living  germs  still  persisting  to  reproduce 
their  kind  and  so  reassert  their  vitality.  But  however  true  this  may  be  as 
regards  certain  non-sporing  microbe  which  normally  exist  under  saprophytic 
oonditions,  and  which  are  not  very  particular  as  regards  their  nourishment,  it 
may  be  remote  from  the  truth  as  regards  other  and  like  germs,  particularly  those 
of  pathogenic  sort.  Thus,  I  have  shown  that  although  B.  prodigiosns  survived 
158  days  in  soil  (*4n  rure  ")  the  exotic  cholera  vibrio  seemingly  perished  in  the 
same  soil  and  under  parallel  conditions  in  a  few  days. 

Again,  although  B.  ooli  is  present  in  extraordinary  nomLers  in  exoremental 
matters,  and  notwithstanding  that  these  substances  have  a  wide  distribatioii  in 
nature,  I  have  found  B.  ooli  to  be  relatively  absent  from  surface  soils  other  than 
those  recently  contaminated  with  substances  of  intestinal  origin.  This  would 
seem  to  afford  reasonable  ground  for  believing  in  the  ultimate  extinction  of 
pathogenic  non-sporing  germs,  as  for  example  tibie  typhoid  badllas,  in  the  case  of 
soils  specifically  contaminated. 

The  microbes  to  which,  as  has  been  said,  special  attention  was  directed  daring 
the  progress  of  thin  enquiry  were  Streptococci,  B.  coli  (and  closely  allied  forms), 
and  B.  enteritidis  sporogenee. 

So  far  as  could  be  judged  from  my  previous  observationB  (soil  and  water 
report),  the  presence  of  at  all  events  some  sorts  of  streptoooooi  points  to 
extremely  recent  contamination  with  matters  of  intestinal  ontoome,  and  the 
presence  of  B.  ooli  to  animal  pfdiation  of  comparatively  recent  sort.  Ab  rejgards 
the  spores  of  B.  enteritidis  sporogenee,  their  presence  does  not  necessarily  imply 
pollution  of  recent  date. 

It  was  therefore  to  be  anticipated  that  in  the  case  of  soils  artifiomlly 
oontaminated  with  sewage  the  streptoooooi  would  rapidly  disappear ;  that  later, 
B.  coli  would  no  longer  be  capable  of  demonstration ;  but  that  the  spores  of 
B.  enteritidis  sporogenee  would  persist  as  a  more  or  less  permanent  record  of 
pollution  having  taken  place. 

On  the  whole,  although  in  some  directions  they  were  incon- 
clusive, the  results  of  last  year's  work  (1900-1901)  went  <o 
confirm  the  truth  of  the  above  provisional  inferences.  The 
following  is  a  brief  summary  of  the  chief  results  then  obtained. 

Sewage  bacteria  versus  soil  mierobee. — ^There  was  no  indication  that  the 
addition  of  sewage  to  a  soil  leads  to  a  marked  or  indeed  to  other  than 
temporary  increase  of  the  sewage  microbes  in  general  at  the  expense  of  the 
soil  bacteria.  On  the  contrary,  the  more  hardy  soil  bacteria  seemed  to  onst  the 
more  delicate  sewage  microbes  in  the  struggle  for  existence. 

Gas-farming  bacteria. — ^The  addition  of  sewage  to  a  soil  leads  to  an  increase 
in  the  number  of  **  gas-fiirviing "  bacteria.  But  sometimes  rapidly,  sometimes 
more  slowly,  this  increase  wholly  or  in  great  measure  disappears.  Occasionally 
a  seeming  recrudescence  of  vitality  of  the  gas-forming  bacteria  takes  place. 

Indol'produeing  bacteria, — The  addition  of  sewage  to  a  soil  leads  to  an 
increase  in  the  number  of  indttl-prttdurhtg  bacteria.  This  increase,  however, 
tends  to  be  soon  lost  or  is  only  maintained  in  a  diminished  degree.  Periods  of 
seeming  recrudescence  of  vitality  among  these  indol-prodndng  bacteria  wonld 
seem  to  be  indicated. 

Spores  of  J9.  enteritidis  sporogenes. — The  soils  of  experiment  were  already  so 
rich  in  the  spores  of  this  anaerobe  that  the  inoculation  with  sewage  did  not  so 
materially  increase  their  number  as  to  make  it  easy  to  trace  their  ultimate  fate 
in  the  soil.  Prima  facie,  it  might  be  contended  that  the  spores  of  an  anaerobe 
would  neither  multiply  nor  diminidi  in  the  surface  layers  of  soil,  but  remain  as 
a  record  of  past  pollution  during  a  period  of  months  or  even  years.  To  some 
extent  these  experiments  confirmed  this  view,  but  sometimes  the  results  seemed 
to  indicate  a  partial  disappearance  of  the  spores  of  B.  enteritidis  sporogenee  from 
thesoiL 

j9.  coli  and  allied  farms, — ^The  addition  of  sewage  to  a  soil  greatij  alters  its 
bacterial  composition  in  respect  of  JB.  call  and  allied  forms*  But  this  alfcsration 
tends  to  become  lees  and  less  apparent  as  time  goes  on.  Sometimes  the  ralmtive 
disappearance  of  B.  coli  is  rapid,  somet^es  much  more  slow^  and  paiiodi  of 
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a  seeming  return  to  vitality  are  not  nnoommon.    Moreover,  the  total  disappear-  app.  B,  No.  6. 

anoe  of  microbes  aet^mingly  akin  to  B.  ooli  was  by  no  means  always  established,  — — 

even  when  the  period  of  scmtiny  was  extended  over  weeks  and  even  months,  ^^{^^of^]^* 

But  there  can  be  little  doubt  that  the  experiments  as  a  whole  tend  to  confirm  my  -^jdi  Sewage ; 

previous  inferences,  namely,  that  if  B.  coli  does  not  perish  in  the  surface  layers  bv  Dr. 

of  soil  it,  at  all  events,  bei;omes  greatly  reduced  in  numbers  there  ;  so  that  its  Houston, 
presence  in  a  Eoil  in  any  number  may  be  taken  as  affording  reasonable  grounds 
for  suspecting  pollution  of  com-paratitely  recent  sort. 

Sireptococei, — ^The  addition  of  sewage  to  a  soil  may  be  detected  by  the 
presence  of  streptococci  even  in  a  minimal  amount  of  the  soil  thus  polluted. 
But  their  disappearance  (relatively  if  not  actually)  seems  to  be  rapid.  Never- 
theless, in  some  instances  streptococci,  albeit  of  a  somewhat  peculiar  type,  were 
isolated  a  considerable  time  after  the  inoculation  of  the  soil  with  the  sewage 
had  ceased.  The  experiments,  as  a  whole,  went  to  confirm  the  views  I  have 
previously  expressed,  namely,  that  the  presence  of  streptococci  in  a  soil  points  to 
extremely  reeent  contamination. 

The  following  is  a  smnmary  of  this  contents  of  this  Report : — 

A.  Bacteriological  methods  adopted  in  the  investigations. 

Part  I.  (oW  plot)     I  Inoculation  of  soil  **  in  rure "  with 
Part  II.  (netv  plot)  J      cesspool  sewage. 

B.  General  summary  and  inferences  as  regards  soil  investiga- 

tion carried  out  during  1900-1901  and  1901-1902. 

C.  Table  of  Meteorological  observations. 

[The  tables  are  brought  into  the  text  in  appropriate  order, 
and  the  corresponding  diagrams  as  near  them  as  possible.] 


A.  Bactbriologioal  Methods  adopted  in  the  Investi- 
gation. 

The  following  is  a  brief  account  of  the  methods  used  throughout 
the  investigation : — 

CoUeetion  of  samples, — The  samples  of  soil  were  collected  in  sterile  tins. 
A  sterile  tin  scoop  was  used  to  transfer  the  surface  layers  of  the  soil  to  the  tins. 

Dilution  of  ths  samples, — ^The  samples  of  soil  were  diluted  with  sterile  water 
as  foUows :  To  each  of  six  small  conical  flasks  (labelled  in  sequence  (1),  (2),  (3), 
(^)f  (^)«  (6))f  ^  cc*  o^  distilled  water  were  added.  The  flasks  were  plugged  with 
cotton  wool  and  sterilised  in  the  usual  way.  Ten  grammes  of  the  soil  wev« 
weighed  out  into  a  sterile  watch  glass  and  transferred  from  the  watch  glass 
with  a  suitable  sterile  instrument  into  flask  (1).  A  sterilised  glass  rod  with  a 
flattened  end  was  used  to  bruise  and  intimately  to  mix  the  soil  and  water.  After 
allowing  five  minutes  to  elapse,  so  as  to  allow  the  grosser  particles  to  settle, 
10  oa  of  the  surface  liquid  were  withdrawn  by  means  of  a  sterilised  pipette  and 
added  to  the  second  flask  (2).  After  shaking,  10  cc  of  (2)  were  withdrawn  by 
means  of  a  sterile  pipette  and  added  to  the  third  flask  (3).  In  the  same  manner 
the  fonrth  flask  (4)  was  inoculated  from  flask  (3),  the  fifth  flask  (6)  from 
flask  (4),  and  finally  the  sixth  flask  (6)  from  flask  (5). 

Total  number  of  bacteria  (gelatine  at  20°  C). — The  number  of  bacteria  was 
estimated  in  Part  2,  but  not  in  Part  I.  GelaUne  plate  cultures  were  made  in 
the  usual  way,  and  commonly  1  cc.  respectively  of  (3),  (4)  and  (5)  dilutions 
were  used.    Sometimes  plates  were  nuide  from  the  (2)  and  (6)  dilutions  as  welL 

*«  Gas  '*  in  gelatine  *'  shake  "  cultures  (24  hours  at  20°  G.).— The  "gas  "  test  was 
used  in  Part  2,  but  not  in  Part  I.  Tubes  containing  10  cc  of  sterile  gelatine  were 
inoculated  with  1  oo.  from  the  different  dilutions.  The  tubes  were  placed  in 
warm  water  (about  40°  C.)  for  a  few  minutes,  shaken,  placed  in  cold  water  until 
t  ha  gelatine  had  solidifledi  and  then  incubated  at  20°  C.  In  24  hours  they 
were  examined  for  **gas"  production.     Gas-forming  bacteria  are.  peculiarly 
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App  B  N    0  '^^"^^^^^  "^  Rewage,  and  they  belong^  chiefly  to  the  B.  ooli  and  B.  protenB  claae. 

'_!.  ^'    *  liff  to  T7^  cc.  of  crude  sewage  is  almost  invariably  sntficient  to  prodnoe  **  gas  '* 

On  the  Inoou-  in  gelatine  **  shake  "  cnltnrm  in  24  honrs  at  20^  0.    Virg^  soils  and  pore  waters 

**tion  o'  Soil  usually  yield  negative  results  with  this  test,  even  when  comparatively  Ubrge 

by  Dr   ^^^^ '  quantities  of  these  substances  are  used.    It  was  hoped  that  this  "  gas  "  test  might 

aomiou.  yio^^i  useful  results  in  the  present  investigation. 

Spores  of  B,  enterUid'uf  tpontgenet  (^KUtjCs  "  enteritidit  change  "  in  anaf.rohie 
milk  cultures). — ^A  series  of  sterile  milk  tubes  was  inoculated  severally  with  1  cc 
of  (2),  (3),  (4),  and  (o)  dilutions  of  the  soil.  These  tubes  were  then  heated  to 
80°  G.  for  ten  minutes  and  cultivated  under  anaerobic  conditions  at  a  temperatme 

of  sr  0. 

J?,  coll  (and  closely  allied  fornui). — The  primary  broth  and  subsequent  sorfaoe 
gelatine  plate  culture  method  was  used.  The  colonies,  which  appearing  in  the 
plate  cultures  bore  any  resemblance  to  B.  coli,  were  sub-cultured  in  broth  (for 
diffuse  cloudiness  and  indol  formation),  in  litmus  milk  (for  acidity  and  clotting), 
in  gelatine  ('* shake"  cultures  for  "gas'*  formation),  and  in  neutral  red  broth 
(for  greenish  yellow  fluorescence).  As  regards  the  broth  cultozes  1  o&  of 
dilutions  (2),  (3),  (4),  and  (5)  was  employed. 

Streptocoeei — Surface  agar  plate  cultures  were  used.  These  were  nanally 
inoculated  with  01  cc.  of  dilutions  (2),  (3),  (4)  and  incubated  at  37''  C.  for 
24-48  hours.  Minute  colonies  resembling  streptococci  were  snb-cultnred  in 
broth  for  farther  examination  and  incubid»d  at  87^  G.  If  on  microscopic 
-  examination,  the  growth  in  these  brotii  cultures  appeared  to  be  that  of  a 
streptococcus,  the  microbe  was  further  studied  in  agar,  gelatine,  and  milk  cnl- 
tures. 

Part  I.— (Old  Plot). 

Inoculation  of  soil  "  in  rxire  "  with  cesspool  sewage. 

The  plot  of  ground  chosen  for  the  experiments  was  the  same  as 
that  used  last  year  (1900-1901).  It  is  situated  about  twelve  miles 
from  London,  on  a  private  estate.* 

The  soil  was  originally  dredged  (about  thirteen  years  ago)  from 
the  bed  of  a  stream  and  deposited  on  marshy  ground  adjoining 
this  stream.  Although  at  one  time  believed  to  have  been  manured, 
no  manure  or  other  '^  dressing  "  had  been  applied  to  it  for  at  least 
six  years.  The  plot  of  ground  is  sheltered  to  some  extent  bj 
adjacent  trees  and  shrubs  from  the  effects  of  the  wind,  and  during 
certain  hours  of  the  day  from  the  direct  rays  of  the  sun. 

After  weeding  and  gently  raking  over  the  soil,  an  area  was 
marked  out  (in  the  same  position  as  last  year),  with  pogs  and  stout 
string,  measuring  5'  x  5'.  This  area  was  further  subdivided  into 
sixteen  equal  divisions  (15*  x  15').  The  dimensions,  &c.  of  the 
plot  are  shewn  in  Diagram  1. 

It  will  be  remembered  that  in  July,  1900,  the  plot  was  watered 
equally  all  over  with  twelve  gallons  of  cesspool  sewage  (Part  1, 
Series  2).  The  biological  composition  of  this  sewage  was  as 
follows : — B.  coli  (typical  in  all  respects)  present  in  xiroiKr  <^f 
streptococci  present  in  ^  o'^o  cc*>  spores  of  B.  enteritidis  sporogenes 
present  in  '01  but  not  -001  cc. ;  yj^^  but  not  t^Vtt  cc  of  this  sewage 
yielded  gas  in  gelatine  "  shake ''  cultures  in  -24  hours  at  20^  G. 
The  total  number  of  bacteria  and  spores  of  aerobic  bacteria  was 
1,970,000  and  160  respectively  per  cc. 

*  By  the  lamented  death  of  BIr.  Smee  I  haTe  lost  a  friend  who  took  an  aofeive 
interest  in  my  investigations  and  who  year  after  year  placed  his  land  at  my 
disposal  for  carrying  out  these  experiments. 
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Further,  from  Angnst  ISth  to  September  22iid  (both  dates    AFP.B,Ka6. 
inclasive)  the  same  plot  was  watered  bi-weekly  with  12  gallons  oofheiaoca- 
of  the  cesspoQl  sewage  (Part  I^  Series  2).     In  one  week,  how-  Jjfjj'gj' ®®" . 
eyer,  the  plot  was  only  watered  once,  and  on  more  than  one  by  Dr.  ''*'*'* 
occasion  the  soil  woald  not  soak  up  the  whole  of  the  sewage.    On  Honaton. 
these  occasions  bs  much  was  put  on  as  the  land  could  absorb.    A 
final  watering  (12  gallons)  was  made  on  September  24th.    At  a 
minimal  estimate,  at  least  96  gallons  of  cesspool  sewage  were 
applied  to  the  soil  during  the  above  period. 

Lastly,  during  part  of  December,  1900,  and  during  January  and 
part  of  February,  1901,  about  90  gallons  of  cesspool  sewage  were 
intermittently  applied  equally  all  over  the  same  plot  of  land 
(Part  I.,  Series  3). 

So  that  altogether  during  the  period  July,  1900,  to  February, 
1901  (both  months  inclusive)  about  200  gallons  of  sewage  had 
been  intermittently  applied  to  the  same  plot  of  land.  200  gallons 
of  sewage  is  equivalent  to  more  than  900,000  cc.  The  result  as 
regards  the  bacterial  composition  of  the  cesspool  sewage  given  in 
a  previous  paragraph  must  therefore  be  multiplied  nine  hundred 
thousand  times  to  represent  the  bacterial  contamination  of  the  soil. 
Nevertheless  it  must  be  remembered  that  during  the  period 
under  review  as  also  subsequently  samples  of  the  surface  layers  of 
soil  were  being  periodically  removed  for  bacteriological  investiga- 
tion. 

The  soil  {see  Diagram  1)  was  watered  equally  all  over  with  6 
gallons  of  cesspool  sewage  on  the  following  dates  : — August  7th, 
10th,  12th,  14th,  15th,  18th,  20th,  25th,  28th  ;  September  2nd, 
4th,  6th,  11th,  12th,  1901.  The  total  amount  thus  intermittently 
applied  was  84  gallons.*  The  dates  of  collection  of  the  various 
samples  of  soil  were  as  follows  : — 

September  12th,  1901.    Sample       I.    (immediately   after    last 

application  of  sewage). 

September  17th,  1901.  Sample     II.  (    5  days  later). 

September  25th,  1901.  Sample    III.- (  13  days  later). 

October        1st,  1901.  Sample    IV.  (  29  days  later). 

October        8th,  1901.  Sample      V.  (  26  days  later). 

October      15th,  1901.  Sample    VI.  (  33  days  later). 

October      29th,  1901.  Sample  VII.  (  47  days  later). 

November  19th,  1901.  Sample  VIII.  (  68  days  later). 

December    4  th,  1901.  Sample    IX.  (  83  days  later). 

December  18th,  1901.  Sample      X.  (  97  days  later). 

January      14th,  1902.  Sample    XI.  (124  days  later). 

February      4th,  1902.  Sample  XII.  (145  days  later). 


0  into  acoonnt  last  yearns  inocalationB,  thiB  means  that  during  the 

period  July,  1900,  to  September  12th  (inolnsiye),  1901,  284  gaUons,  or  about 
1,278,000  00.  had  been  intermittently  applied  to  a  plot  of  land  measuring 
5X6. 
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On  the  Inoca- 
lation  of  Soil 
with  Sewage ; 
bjDr. 
Hooston. 


DIAGRAM  1. 

Showing  the  old  plot  of  land  need  in  the  Autumn  of  1901  tor 
further  soil  inoculations  (Part  I.).  The  soil  was  inoculated  with 
six  gallons  of  cesspool  sewage  on  the  following  dates : — ^August  7th^ 
10th,  12th,  14th,  15th,  18th,  20th,  25th,  28th ;  September  2nd,  4th, 
6th,  11th,  12th,  1901.    Total  amount,  84  gallons. 
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September  12th,  1901.    Sample 


September 

September 

October 

Ootober 

October 

Ootober 

November 

December 

December 

January 

February 

March 

March 

March 

April 


17th,  1901. 
25th,  1901. 

Ist,  1901. 

8th,  1901. 
15th,  1901. 
29th,  1901. 
19th,  1901. 

4th,  1901. 
18th,  1901. 
14th,  1902. 

4th,  1902. 

5th,  1902. 
17th,  1902. 
24th,  1902. 

8id,  1902. 


Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 


I.  (collected  immediately  after  the  Uuit 
inoculation  of  the  soil  with  six 
gallons  of  cesspool  sewajre 

IL  (    6  days  later). 

IIL  (  13  days  later). 

IV.  (  19  days  later). 

y.  (  26  days  later). 

YI.  (  83  days  Uler). 

VII.  (  47  days  later). 

VIII.  (  68  days  later). 

IX.  (  83  days  later). 

X.  (  97  days  later). 

XI.  (124  days  later). 

XII.  (145  days  later). 

XIII.  (174  days  Uter). 

XrV.  (186  days  later). 

XV.  (193  days  later). 

XVI.  (203  days  Uter). 
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March 
March 
March 
April 


5ih,  1902. 
17th,  1902, 
24th,  1902. 

3rd,  1902. 


Sample  XIII.  (174  days  later). 
Sample  XIV.  (186  days  later). 
Sample  XV.  (193  days  later). 
Sample  XVI.  (203  days  later). 


The  following  is  an  acconnt  of  the  results  of  the  examination 
of  the  Yarioos  samples  of  soil,  nnder : — 

1.  B.  enteritidis  sporogenes. 

2.  B.  coli. 

3.  Streptococci. 

4.  General  summary. 

1.  B.  ENTERITIDIS  SPOROGENES  (Klein's  « enteritidis 
change  **  in  anaerobic  milk  cultures).  The  results  obtained  by 
the  use  of  the  above  test  are  shown  in  Table  I.  and  Diagram  2. 

Tablb  I. 

Showing,  as  regards  the  number  of  spores  of  B.  Entbritidis 
Sporoobnbs  (Klein's  '^  enteritidis  change ''  in  anadrobic  milk 
cultures),  the  results  of  the  Bacteriologica}  Examination  of 
Soils  I.  to  XVI. 

[Part  I.] 


APP.B,No.e. 

OnlhelnooQ- 
latfon  of  Soil 
wlthSewaga 
h/Dr. 
HoQBton. 


Desoriptioii  of  the  Sample. 

Number  of  Spores  of  B.  Enteritidis 

At  least 
100. 

At  least 
1^. 

At  least 
10,000. 

At  least 
lOO/WO. 

8oU       L,  ooUeeted  immediately  after  the 
last  application  of  six  gallons 
of  sewage  made  on  Septem- 
ber 12th,  190L 

,        n.,  September  17th,  1001  (6  days 
later). 

•  IIL,  September  26th,  1901  (13  dayn 

lY.,  October  1st,  1901  (10  days  later) 
,         v..  October  8th,  1901  (26  days  later) 

YI.,  October  15th.  1901  (33  days  later) 

»      V 1 1 .,  October  20th,  1901  (47  days  later) 

«    VninNoTember  19th,  1901  (68  days 
later). 

a       IX.,  December  4th,  1901   (83  days 
laterX 

X.,  December  18th,  1901  (97  days 
laterX 

XL,  January  14th,   1903  (124  days 
later). 

•  Xn^  February  4th,  1002  (146  days 

Uter). 

n    Xm.,  ICarcfa  6th,  1902  (174  days  later) 
.    XIV.,  Uaroh  17th,  1902  (180  days  later) 
„      X Vn  Hareh  24th,  1902  (193  days  later) 
,.    XVL,  April  3rd,  1902  (203  days  later). . 

+ 
+ 
+ 

+ 

+ 
+ 

+ 

+ 

+ 

+ 
+ 
+ 
+ 

+ 

+ 
+ 

- 

APP.  B.Na  1 

Onth^^ooa.  DIAGRAM  2. 

UMon  ot  Boll 
with  Semge  t 

^^ton.  Showing  as  regards  B.  enteritidis  sporogenee  the  resalta  of  the  bacterio- 

logical examination  of  Soils  I.  to  XY-I.    Old  Plot.     Part  1. 

SfOfifs  SfO/tes 
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It  will  be  seen  from  the  table  that  Soil  I.  collected  immediately    app.b,No.6. 
after  the  last  application  of  sewage  gave  a  positive  result  with  on theinocQ- 
•0001  gramme.    Soils    II.,    III.,    IV.,   V.,    VI.,    VII.    collected  lajionofSou 
respectively  5,  13,  19,  26,  33  and  47   days  later  all  yielded  a  ^Dr.    **^'* 
similar  result.    Soil  VIII.  (68th  day)  gave  a  doubtfully  positive  Houston, 
result  with  *0001   gramme,    and    a    completely    positive    with 
*001  gramme.    Soils  IX.,  X.  (83rd  and  97th  days)  gave  a  positive 
result  with  *001  gramme,  but  a  completely  negative  result  with 
'0001  gramme.    Soil  XI.  (124th  day)  yielded  a  positive  result 
with  '0001  gramme.    Soil  XII.  (145th  day)  gave  a  similar  result 
to  Soil  VIII.    Soils  XIII.  and  XIV.  (174th  and  186th  days)  con- 
tained as  many  spores  as  Soil  I.,  namely,  at  least  10,000.    The 
last  two  Samples  XV.  and  XVI.  (193rd  and  203rd  days)  reverted 
to  +  -001  -  -0001  gramme  (1,000  but  less  than  10,000). 

These  results,  corroborated  to  some  extent  by  those  of  last  year, 
seem  to  suggest  that  spores  as  well  as  bacilli  may  possibly 
gradually  undergo  dissolution  in  the  surface  layers  of  soil.  Of 
course  it  may  be  the  case  that  some  of  the  spores  were  washed 
off  the  surface  or  into  the  deeper  layers  of  the  soil.  But  it  will 
be  remembered  in  this  connection  that  in  my  B.  prodigiosus 
experiments  this  microbe  was  isolated  from  the  soil  158  days 
subsequent  to  the  inoculation  process.  So  that  it  must  not  be  too 
hastily  inferred  that  the  reduction  in  the  number  of  spores  of 
B.  enteritidis  sporogenes  is  to  be  wholly  accounted  for  in  this  way. 
There  is  also  of  course  the  possibility  that  some  of  the  spores 
developed  into  bacilli  and  perished  under  the  stress  of  competition 
with  the  saprophytic  soil  microbes.  But  as  B.  enteritidis  sporo- 
genes is  an  anaerobe,  this  seems  unlikely.  However  this  may  be, 
the  reduction  was  slight  (if  not  trivial)  in  comparison  with  the 
marked  reduction  observed  as  regards  the  non-sporing  B.  coli. 

2.  B.  COLI.^ — ^The  results  as  regards  B.  coli  (and  closely 
allied  forms)  may  be  summed  up  as  follows  : — 

It  will  be  remembered  from  the  Report  on  last  year's  work  that 
a  "  mixed  "  sample  of  the  soil  collected  on  July  20th,  1901,  from 
all  the  16  divisions  of  the  plot  contained,  so  far  as  could  be 
ascertained  by  careful  examination,  no  B.  cell  in  I  gramme  of  the 
mixture.  So  that  prior  to  the  inoculations  carried  out  during 
August  and  September,  1901,  the  soil  was  sterile  (or  relatively  so) 
so  far  as  B.  coli  is  concerned. 

Immediately  after  the  last  application  of  6  gallons  of  sewage  mad  e 
on  September  12th,  1901  (which  with  the  preceding  inoculations 
carried  the  total  amount  newly  applied  up  to  84  gallons)  Sample  I. 
was  collected.  From  this  point  onwards  Samples  11.  to  XVI. 
were  collected  at  irregular  intervals,  the  last  Sample  (XVI.)  being 
taken  203  days  subsequent  to  the  last  inoculation  with  the  sev^age. 

What  the  result  was,  as  regards  B.  coli,  of  the  bacteriological 
examination  of  these  samples,  is  shown  in  the  tablet  which 
follows : — 


*  It  most  be  zemembered  that  the  difBcnltiee  in  this  direction  were  greatly 
inoreased  by  the  fact  that  t^re  was  added  to  the  soil  not  one  strain  of  B.  coli  bnt 
all  the  different  races  of  coli-like  microbes  present  in  the  sewage. 

t  It  is  important  that  Diagram  8  should  also  be  consulted. 
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.  Tablb  2. 

On  •^•inoea-    Showing  as  regardB  B.  OOLI  (and  allied  forma)  the  remits  of  the 
.lihk^,  Bacteriological  EzamlDation  of  SoiU  I.  to  SVI.     Pui  I.,  Old 

&;^  PI"*- 

[Reference  sboald  also  be  made  to  Diagram  3.] 
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Table  2 — contimted. 
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It  will  be  noted  that  Sample  I.  contained  B.  coli  in  '00001 
gramme,  responding  to  all  the  five  poBitive  tests  applied.  fVom 
this  point  onwards  no  B,  coli  of  entirely  comparable  sort  were 
to  be  obtained  in  a  similar  amount  of  soil,  althongh  Soil  II. 
(5  days)  and  Soil  VI.  (33  days)  contained  microbes  indubitably 
belonging  to  the  B.  coli  claee.  Soil  VII.  (47  days)  contained  a  coli- 
like  microbe  extremely  "  weak  "  in  its  positive  attribntes,  which 
migbt  conceivably  be  attribnted  to  the  circumstance .  of  its  long 
Separation  from  the  animal  body.  This,  however,  is  mere  con- 
jecture, although  my  results  this  year,  aa  did  those  of  last  year, 
seem  to  point  rather  in  this  direction.  All  the  remaining  soils, 
tested  in  this  quantity,  yielded  a  totally  negative  result  as  regards 
B.  coli.    These  reeulto  are  shown  in  graphic  form  in  Diagram  3. 

As  regards  the  '0001  gramme  cultures,  the  decline  of  B.  coli  is 
nearly,  but  not  quite,  as  apparent.  Thns  in  Soils  IX.  and  XII. 
(83  and  115  days)  microbes  were  found  which  gave  "gas"   in 


,  On  the  Inocn- 

'  Showing  the  decline  in  the  nnmber  of    B.  ooli  in  the  Boil  !jSh''t£'^. 

snhseqnent  to  the  last  inoaalation  vith  cempool  sewage  (Part  1  ^  i>r. 

old  plot).  ffounon. 
[CoQHbrQCted  from  table  2.] 

MAWCS  SMK    S    a   /9  X  JJ  f7  e»  as  97  Of/fS  /7f/»/93lOS   DAY 


•  OOOO/  CMMM£ 


■000/  GflMfMe 


sooo 

*000 
JOOO 

zooo 
/ooo 

'soo 

¥00 
JOO 

too 
too 


Wlian  k  ooU-like  kiIotoIm  wu  prewiit  in  b  higber  dilution  (or  poweMed 
.of  •  greater  nnmber  of  podtiTe  ohanoten  in  the  higher  dilution  than  in  the 
lower  dilatioB),  then  Uie  lower  dilntion  1«  otedited  wiUi  »Im>  poMMdag  miorobet 
jl  rinUac  oluvMiter. 

(^le  blaok  portion  repreeente  tho  deoline  In  the  number  of  B,  ooU-  The 
wUta  ofJnmne  ihow  the  marke  allotted  to  the  Tariooa  Munplea  of  toil  a* 
-- '  ■'■"■■      ■    ■».! 


«68 


latioD  of  8oU 
with  Sewage ; 
by  Dr. 
Houston. 


AFP.  B,  No.  6.  gelatine  ^' shake  **  cultures  and  acidity  in  litmus  milk  cultures. 
On  thTinoca-  although  they  failed  as  regards  4he  remaining  three  tests.  And 
in  Soil  XV.  (193  days)  'a  microbe  was  found  which  merited 
consideration,  although  its  claims  to  inclusion  in  the  coli  group 
Were  not  <if  a  strong  character.  Moreover,  in  the  lower  dilutions 
no  microbe  in  any  way  comparable  with  B.  coli  could  be  found. 
In  this  *0001  gramme  series  of  cultures,  as  in  the  OOOOI 
gramme  series,  no  coli  of  completely  positive  sort  were  found  in 
any  of  the  soils,  except  in  the  case  of  Soil  I.  which  was  collected 
immediately  after  the  last  application  of  sewage. 

The  '001  gramme  series  of  cultures  yielded  a  greater  number  of 
positive  results  as  regards  B.  coli ;  but  here  also  the  numerical 
decline  in  the  number  of  coll-like  microbes  as  also  the  decline  as 
regards  the  possession  of  all  the  positive  attributes  of  B.  coli  was 
well  marked.  Soils  III.  and  IV.  (13  and  19  days)  yielded  in  this 
dilution  B.  coli  typical*  in  all  respects,  save  indol  production. 
Soil  V.  (26  days)  also  except  as  regards  the  indol  test  and  clotting 
of  milk  was  typical  of  B.  coli.  Further  Soils  YII.  (47  days)  and 
XII.  (145  days)  contained  coli  of  more  characteristic  sort  in  the 
'001  than  in  the  *0001  cultures.  Soil  VIIL  (68  days)  was  possessed 
of  feeble  positive  characters,  and  was  assignee!  only  1  out  of  5  naarks. 
Here  aleo  (as  in  the  *0001  and  *00001  gramme  series)  no  B.  coli  of 
quite  comparable  sort  to  that  isolated  from  Soil  L  could  be  found 
in  any  of  the  Soils  II.  to  XVI. 

As  regards  the  '01  gramme  Feries  of  cultures,  the  death, 
relatively  speaking,  of  B.  coli  was  also  establiolied.  But  in  Soil 
VII.  (47  days)  a  microbe  was  found  which  responded  to  all  the 
positive  tests  employed.  And  in  Soils  IX.  (83  digrs)  and  XII. 
(145  days),  the  coli  microbes  were  more  typical  in  the  "01  than 
in  the  *001  series  of  cultures. 

The  results,  as  a  whole,  conclusively  prove  the  relcUive  death 
of  B.  coli  in  the  soil  of  experiment.  They  also  seem  to  indicate 
that  the  somewhat  atypical  members  of  the  coli  group  persist  longer 
than  the  strictly  typical,  or  else  that  the  strictly  typical  forms  lose 
in  process  of  time  some  of  their  positive  attributes,  or  retain  them 
only  in  diminished  degree.  The  latter  is  an  atiiaotive  hypothesis, 
and  my  results,  both  this  year  and  last  year,  would  almost  seem 
to  lend  countenance  to  such  a  tentative  supposition  ;  yet  it  must 
be  remembered  that  there  is  no  proof  forthcoming  that  the  less 
typical  forms  were  not  in  reality  present  at  the^commenoeoijent  of 
the  investigations,  but  at  that  period  remained  neglected  owing  to 
the  presence  in  greater  abundance  of  the  more  completely  typical 
microbes. 

3.  STBEPTOOOCGL— The  results  as  regards  streptococci  may 
be  briefly  described  as  follows : — 

Soil         I.— Streptococci  1  and  2  were  isolated  from  -001  and 

'0001  gramme  respectively  of  .the  aoil  (sur&tee 
agar  plate  cultures  at  37°  C). 
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SoiC       II.— [Microbes  3  and  4]  were  isolated    from  '001    app.b.K«,<. 

gramme  of  the  soil  (surface  agar  plate  cnltares  omhT^^^^ 
at    37^  0.)*    They   were    finally   classed   as  lationofsoii 
microbes    simulating    streptococci    but    not  S  dt?*^^*^ 
sufficiently  closely  to  suggest  identity  with  riouston. 
this  class   of    microbes.    Sub-cultures    were 
made  in  addition    from    ten    other  minute 
colonies  suspected  of  being  those  of  streptococci, 
but  the  result  was  in  each  case  negative. 

No  streptococci  could  be  found  in  •OOl*  gramme 
(surface  agar  plate  cultures  at  37°  C).  To  test 
farther  the  negative  evidence  as  to  the  presence 
of  streptococci,  the  minute  colonies  in  the 
various  plates  were  frequently  sub-cultured. 
In  this  way  4  5  colonies  were  subjected  to  more  or 
less  attentive  study.  But  the  result  was  wholly 
negative  as  regards  the  presence  of  streptococci. 

Soil  VIII. — [  ?   Streptococcus  5]   was    isolated    from    -001 

gramme  of  the  soil  (surface  agar  cultures  at 
37°  C).  Its  identity  with  the  streptococcus 
class  was  doubtful.  Subcultures  were  made 
^  in  addition  from  eight  other  minute  colonies 
suspected  of  being  those  of  streptococci,  but 
the  result  was  in  each  case  negative. 

No  streptococci  could  be  found  in  *001  gramme 
(surfisu^e  agar  plate  cultures  at  37""  C).  To  test 
further  the  negative  evidence  as  to  streptococci, 
the  minute  colonies  in  the  various  plates  were 
frequently  subcultured.  In  this  way  21 
colonies  were  subjected  to  more  or  less  atten- 
tive study.  But  the  result  was  wholly  negative 
as  regards  the  presence  of  streptococci. 

Soil   XII.— [  ?  Diplo-bacillus  6]  was    isolated   from  '001 

gramme  of  the  soil  (surface  agar  plate  cultures 
at  37"*  C).  The  identity  of  this  microbe  was 
doubtful  but  it  could  not  be  classed  as  a 
streptococcus.  Subcultures  were  made  in 
addition  from  nine  other  minute  colonies 
suspected  of  being  streptococci,  but  the  result 
was  in  each  case  negative. 

No  streptococci  could  be  found  in  *001  gramme 
(surface  agar  plate  cultures  at  37°  0.).  To  test 
the  negative  evidence  as  to  streptococci,  the 
minute  colonies  in  the  various  plates  were 
frequently  subcultured.  In  this  way  38 
colonies  were  subjected  to  more  or  less 
attentive  study.  But  the  result  was  wholly 
negative  as  regards  the  presence  of  streptococci. 
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*  It  iie^dB  to  l^  explained  that  a  larger  amount  of  BoiLthan  *00I  gnunme  oonld 
not  oonvenienUy  be  naed  bwing  to  the  presence  in  soil  of  an  enormonB  number 
of  bacteria  capable  of  growing  in  agar  at  87^  0.  Eren  when  using  *001  gramme 
it  wai  neocMaiy  to  dutribnte  ihe  material  over  a  number  of  plates  to  avoid 
OTeroKowding'. 
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Arp.B,No.&  These  results  can  only  be  interpreted  as  meaning  the  relative, 
if  not  the  absolute,  death  of  the  streptococci  which,  by  means  of 
the  sewage  inoculations,  had  been  artificially  added  to  the  soil. 
Moreover,  if  we  exclude  microbes  3,  4,  5,  and  6,  as  only  doubt- 
fully,  if  at  all,  streptococci,  then  it  may  be  said  that  the  decline  in 
the  soil  of  the  number  of  the  sewage  streptococci  originally  added 
was  extremely  rapid.  It  may,  however,  be  pointed  out  that  it  has 
never  been  contended  that  all  kinds  of  streptococci  are  necessarily 
of  feeble  vitality,  nor  that  as  regards  streptococci  or  6.  coU 
^'  apparent  death  *'  is  synonymous  with  ^'  total  ^xtinction•*'  In 
these  matters  I  am  careful  now,  as  in  the  past,  to  forbear  drawin^i^ 
conclusions  otherwise  than  from  the  results  obtained  when 
working  with  a  stated  and  definite  amount  of  soil. 

The  following  is  a  brief  account  of  the  chief  morphological  and 
biological  characters  of  the  streptococci  (or  microbeiB  suspected  of 
being  streptococci)  above  referred  to  : — 

Strt^pfoeoccm  1,  isolated  from  "001  gramme  (agar  plate  caltares  at  37^  C.)  of 
SoUI. 

* 

Morphology. -^^  Chains  of  oooci  of  mediam  length  onqnestioaaUy  a 
streptoooocuB. 

Oelatine  streak  cultures  (20^  0.). — Colonies  extremely  minute  and  transparent 
looking.    No  liquefaction  of  the  gelatine  ooours. 

3roth  cultures  {37°  C). — Diffuse  cloudiness ;  but  on  sides  and  foot  of  tnba 
drrhus-like  growth. 

Litmus  milk  cultures  (37^  C). — Strong  aoid  and  solid  dot  within  two  days. 

Remarks. — ^Two  mioe  were  snboutaneonslj  inoculated  each  with  1(  oo.  of  a 
mixed  broth  and  serum  culture.  One  died  on  the  8th  day,  the  other  on 
the  9th  day.  Cultures  made  post  mortem  from  the  npleen  and  kidney  of 
each  animal  yielded  B.  coli  and  no  streptococci  could  be  found. 

Streptococcus  2,  isolated  from  '0001  gramme  (agar  plate  opltares  at  97"  C.)  of 
SoUI 

Morphology, — *  Chains  of  oooci  of  medium  leng^  unquestionably  a 
streptococcus. 

Gelatine  streak  cultures  (20°  C). — Colonies  extremely  niinute  and  transimreot 
looking.    No  liquefaction  of  the  gelathie  ocounu        -» 

Broth  cultures  (37^  C). — ^Diffuse  doudiness,  but  on  sides  and  foot  of  tabe 
cirrhus-like  growth. 

Litmus  mUk  cultwres  (S7^  C  ).— Stitong  aoid  and  solid  clot  within  two  days. 
i{emarA#.^Non-pathogenio  to  mice. 

[Microbe  3]  isolated  from  '001  gramme  (agar  plate  cultures  at  37°  0.)  of 
Soil  It 

i/ar/iAo2iMy.— Appeared  to  be  a  short  bacillus  ooourring  in  ohatna,  thvs 
simulating  a  streptooooouB. 

Oelatine  streak  cultwres  (20°  C.).— The  colonies  were  separate  fairly  smaU 
and  tranpparent  looking,  although  much  larger  than  the  colonies  of 
streptococci  1  and  2. 

JDrath  cultures  (37°  C.).— Uniform  turbidity. 

LUmus  milk  cultures  (37°  C.).— Aoidilgr  and,  by  2nd  day,  .oh>t. 

Remarks. --The  microbe  was  finally  classed  as  a  small  baoillus  simulating 
both  morphologrically  and  biologically  a  streptococcus. 

IMicrohe  4J  isolated  from  -001  gramme  (agar  plate  cultures  at  37''  C).  of 
Soil  II. 

J1/<;r/;Ai;/a^y.— Irregularly  shaped  elements  ( f  cocci)  ooouring  chiefly  in  little 
clusters  and  not  as  chains. 
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Agar  streak  cultures  (37°  G.).— C^rowth  abundant  opaque  and  quite  .unlike  a    ^pp^  b.  No.  ^ 
streptococcus.  '— ^ 

Broth  euUmres  (37°  C.).-^Diffuae  but  not  abundant  oloudinees.  lation  of  Soil ' 

Remarks. — Although  at  first  suspected  of  being  a  streptocooous,  its  further  ^  p^?^^""^^ ' 
study  removed  this  original  impression.  Ifouston. 

[?  Streptoeoeeus  6]  isolated  from  0*001  gramme  (agar  plate  cultures  at  37°  C.) 
ofSoUVni. 

Morphology, — In  broth  cultures,  it  seemed  almost  without  doubt  to  be  a 
streptococcus ;  but  an  examination  of  an  agar  culture  left  the  matter  in 
mudh  doubt  Here  it  appeared  as  clumps  of  irregularlj  shaped  cocci 
with  oouasional  chains. 

CMatins  streak  cultures  (20°  €.). — ^No  growth  occurred  CTen  after  one  week's 
incubation. 

Agar  streak  cultures  (37°  0.), — Here  growth  was  readily  obtained  and  indeed 
the  colonies  seemed  rather  too  large  and  opaque  for  a  streptococcus. 

Broth  cultures  (37°  C). — Slight  diffuse  cloudiness,  "  stringy  "  deposit  at  foot 
of  tube. 

Litmus  milk  cultures  (37°  C). — Little  or  no  change  within  one  week. 

Bemarks. — ^The  identity  of  this  microbe  with  the  streptococcus  class  was  left 
in  much  doubt ;  obviously,  however,  the  microbe  bore  no  resemblance  to 
streptococci  1  and  2  isolated  from  Soil  I. 

[?  JHplo'bacUlus  6]  isolated  from  -001  gramme  (agar  plate  cultures  at  37°  C.) 
of  Soil  XII. 

Morphology. — In  broth  cultures  the  microbe  seemed  to  be  diplo-ooocus  or  a 
(Uplo-becillus.  In  agar  and  gelatine  cultures,  it  appeared  to  grow  as  a 
coccus  (?  short  bacillus)  occurring  singly,  in  couples,  and  as  masses 
of  ?  oocd.    No  definite  chain  formation. 

Oelatine  (20°  C.)  and  Aaar  (37°  G.)  streak  cultures.— The  growth  on  these 
media  was  not  unlike  that  of  a  streptococcus,  the  colonies  being  smidl 
and  transparent  looking. 

Broth  cultures  (37°  G.).— Diffuse  but  not  very  abundant  cloudiness. 

Litmus  milk  cultures  (37°  G.). — Slight  acid  but  no  clot. 

Bamark.—On  the  whole  perhaps  best  considered  a  coccus  (?  short  bacillus) 
simulating  a  streptococcus. 

It  may.  be  a  point  of  importance  that  streptococci  1  and  2 
isolated  from  Soil  I.  produced  acid  clotting  of  milk  cultured 
within  two  days,  whereas  none  of  the  microbes  subsequently 
isolated,  with  the  exception  of  microbe  3,  was  able  to  clot  milk. 

Summary  op  Part  I. 

4.  The  following  is  a  general  summary  of  the  results  obtained 
in  Part  I,  of  the  inquiry  : — 

Spores  of  B.  enteritidis  sporogenes. — This  year  (1901-1902), 
as  in  last  year's  work  (1900-1901),  there  was  some 
indication  of  a  decline  in  the  number  of  spores  of  this 
anaerobe  during  the  period  the  soil  was  kept  under 
observation.  But  as  Soils  XI.  (124  days),  XIII.  (174 
days),  and  XIV.  (186  days)  yielded  the  same  results  as 
Soil  I.  (collected  immediately  after  the  final  inocula- 
tion with  sewage)  too  much  stress  must  not  be  laid  on 
this  circumstance.  Indeed,  the  apparent  decline  in  the 
number  of  B.  enteritidis  sporogenes,  when  compared 
with  the  results  as  regards  B.  coli  and  streptococci,  may 
seem  hardly  worth  special  mention. 
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B.  colt  and  allied  forms.— Tina  year's  work  (1901-1902) 
perhaps  even  more  than  that  of  last  year  (1900-1901) 
served  to  show  that  the  more  typical  strains  of  B.  coli 
rapidly  diminish  in  number  in  soil  when  the  artificial 
pollution  of  such  soil  with  excremental  matter  is 
discontinued.  Further,  that  the  less  typical  forms 
(originally  atypical  or  atypical  by .  loss  of  positive 
attributes  previously  possessed)  seemed  to  persist  much 
longer  than  the  more  typical  races  of  B.  coli.  The 
relative  death  of  B.  coli  (and  its  close  allies)  was  then 
clearly  established,  and  if  the  microbe  doubtfully 
B.  coli  isolated  from  Soil  XV.  be  neglected,  then  it 
may  be  stated  that  while  Soil  I.  (collected  the  same  day 
as  the  last  inoculation)  contained  completely  typical 
B.  coli  in  Kufnoa  gramme,  Soils  XIII.  (171  days),  XIV. 
(186  days),  XV.  (193  days),  XVI.  (20H  days),  contained 
no  coli-like  microbes  of  any  sort  even  in  yj^  gramme. 
But  it  must  also  be  remembered  that  soil  may  permit 
retention  of  vitality  in  certain  strains  of  B.  coli  during 
a  period  covered  by  some  weeks,  if  not  months. 

Streptococci  (agar  at  37^  C.) — It  is  to  be  noted  that  streptococci 
1  and  2  \vere  isolated  respectively  from  -001  and  -OOOl 
gramme  of  Soil  I.  (collected  iminediately  after  the  final 
inoculation  with  sewage).  In  none  of  the  remaining 
fifteen  samples  of  soil  could  any  microbes  of  comparable 
sort  be  found.  But  in  Soils  II.,  VIII.,  and  XII.  bacteria 
w«re  found  bearing  a  greater  or  less  resemblance  to 
streptococci.  That  the  streptococci  present  in  the 
cesspool  sewage  perished  (relatively  speaking)  in  the 
surface  layers  of  soil  seems  hardly  open  to  question. 


Part  II.— (New  Plot.) 

Inoculation  of  soil  "  in  rare  "  with  cesspool  sewage. 

A  sharp  distinction  must  be  drawn  between  Part  I.  and  Part  II. 
of  this  investigation.  In  Part  I.  a  garden  soil  (formerly  cultivated^ 
was  being  dealt  with,  whereas  in  Part  II.  the  soil  was  one  of  great 
bacterial  purity  and  was  moreover  artificially  laid  down  to  meet 
the  requirements  of  the  investigation. 

The  soil  (Thanet  sand)  was  obtained  from  a  quarry  in  the 
neighbourhood  and  was  laid  down  as  follows : — 

A  plot  of  ground  not  far  distant  from  that  dealt  with  in 
Part  L  was  selected  and  a  space  dug  out  of  such  a  size  and  depth 
as  to  enclose  a  wooden  frame  4  feet  long,  o  feet  broad  and 
8  inches  deep  (  2  inches  of  the  frame  being  allowed  to  project 
above  the  surface  of  the  surrounding  soil).  Into  the  vacant  space 
(4  X  3'  X  6')  Thanet  sand  was  filled  in  with  a  spade  to  the  level 
of  the  surrounding  soil.  By  means  of  nails  and  string  the  artificial 
plot  thus  formed  was  divided  up  into  12  equal  divisions  each 
1  foot  square.  A  glance  at  diagram  4  will  render  this  description 
at  once  intelligible. 


DIAGRAM  i. 
Showing  the  ttew  plot  of  land  used  for  the  soil  inocnlations    iff.  B,Tio.e. 
(Part  II.).     The  soil  was  inocnlated  with  six  j^ailons  of  sewage  on  on  the  Inocn- 
the  following  dates:— aeptember  25th,  27th,  30th ;  October  lat,  ■"JJ"''"'^' 
2nd,  3rd,  4th,  5th,  6th,  8th,  10th,  11th,  13th,  14th,  15th,  17th  SS'. 
(A'  collected  afterwards),  18th,  Iflth,  21st.  22nd  (A>  collected),  ab"""- 
26th,  27th,  2«th  (A'  eollected).     Total  amount,  138  gallons.     A«, 
A',  A*,  A',  A«,  A»,  A'",  A".  A"  collected  November  5th,  12th,  26th  ; 
December    17th,  1901 ;    January    2nd,    27th ;    February    24th ; 
March  19th ;  April  8th,  1902,  respectively,  8,  15,  29,  W),  66,  91, 
119, 132, 162  days  after  last  inoculation. 
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ATP.  B,  No  t^       A  sample  of  the  soil  examined  bacteriologically  previoas  to  the 
newage  inocnlation  process  yielded  the  following  resalts  : — 

Total  NUMBER  of  bacteria.— 1^100  per  gramme. 

B,    COLI   (and   allied  forms). — None    could    be    foand    in 
1  gramme. 

B.  ENTERITIDIS  SPOROGENES.—Segsitive  result   with 
1  gramme. 

"ff^«S"  in  gelatine  ^^sJiake''    cultures.— ^egsitixe    result  0*1 
gramme  (third  day  at  20°  C). 

STREPTOCOCCI— ^one  in  O'l  gramme. 

From  the  above  it  will    be  seen  that  the  experiments  were 
commenced  with  a  soil  of  great  bacterial  purity. 

The  plot  was  watered  eqnally  all  over  with  6  gallons  of  cesspool 
sewage  on  the  following  dates  : — 

September  2rHh,  1901, 
September  27th,  1901. 
September  30th,  1901. 


October 
October 
October 
October 
October 
October 
October 
October 
October 
October 
October 
October 
October 
October 
October 
October 
October 
October 
October 
October 


1st,  1901. 
2nd,  1901. 

3rd,  1901. 

4th,  1901. 

5th,  1901. 

6th,  1901. 

8th,  1901. 
10th,  1901. 
11th,  1901. 
13th,  1901. 
14th,  1901. 
15th,  1901. 

17th,  1901  (A^  collected  immediately  afterwards). 
18th,  1901. 
19th,  1901. 
21st,  1901. 

22nd,  1901  (A'  collected  immediately  afterwards). 
26th,  1901. 
27th,  1901. 
28th,  1901  (A'  collected  immediately  afterwards). 


Total  amount  applied  s  138  gallons. 

The  remaining  samples  of  soil  were  collected  on  the  following 
dates: — 

Soil  A  *,  November  5th,  1901  (  8th  day)  ^ 
A  »,  November  12th,  1901  (  15th  day) 
A  «,  November  26th,  1901  (  29th  day) 
A  ^  December  17th,  1901  (  50th  day^ 
A  «,  January  2nd,  1 902  (  66th  day) 
A  »,  January  27th,  1902  (91st  day) 
A^^  February  24th,  1902  (119th  day) 
A",  March  19th,  1902  (132nd  day) 
A",  April  8th,  1902  (162nd  day)  J 


Subsequent  to  the 
last  inoculation 
process. 
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The  following  is  an  account  of  the  results  of  the  bacteriological    4pp.  B,'No.«i 
examination  of  the  various  fiamplee*of  soil  under : — 

1.  Total  number  of  bacteria. 

2.  Gas-forming  bacteria. 

3.  Spores  of  6.  enteritidis  sporogenes. 

4.  B.  coli. 

5.  Streptococci. 

6.  Oeneral  summary. 

1.  TOTAL  NUMBER  of  b(zcteria.— The  results  obtained  are 
shown  in  the  following  table  : — 

Tablb  3. 

Showing  as  regards  the  Total  Number  of  Bacteria  the  results 
of  the  Bacteriological  lamination  of  Soils  A^  to  A". 

[Part  2.    New  Plot] 


Dewription  of  the  Sample  of  80IL 


Total  Nomber  of 

Bacteria  in 

1  gramme  (gela- 

ttneataO^'O.). 


Soil  AS  ooUeoted  immediately  after  the  applioatton  of  sewage  made 
on  October  17th,  190L 

M  A*,  ecrttocted  Immediatelr  after  the  application  of  aewage  made 
on  October  ttad,  190L 

«  A*,  collected  immediately  after  the  last  application  of  sewage 
made  on  October  28th,  190L 


M  A\     5  days  later 

,  A«,    10  days  later 

^  A*,    29^ys  later, 

.  A\    Mdayi  later 

M  A*,    66  days  later 

«  A',    ndayslater 

«  A*M1»  days  later, 

«  A^SISS  days  later. 

M  A»Me3  days  later. 


88300,000 
17.000,000 
36,200.000 
36^600,000 

a;aoo,ooo 
i2M/m 

8,900,000 

840/)06 
13,800,000 
830,000 
480,006 
860^000 


It  will  be  seen  from  the  table  that  soil  A^  collected  imme- 
diately after  the  application  of  sewage  made  on  October  ITth,  1901, 
t.tf.,  after  the  application  to  the  plot  of  96  gallons  of  sewage  con- 
tained more  than  23  million  bacteria  per  gramme.  It  will  be 
remembered  that  the  soil,  prior  to  inoculation,  contained  only 
1,700  microbes  in  1  gramme,  ^oils  A^  and  A'  collected,  the 
former  after  a  total  application  of  120  gallons,  and  the  latter  after 
138  gallons  in  all  had  been  applied  to  the  soil,  contained  17  and 
23  million  bacteria  respectively  in  1  gramme.  At  this  point  the 
further  application  of  sewage  was  discontinued,  yet  soil  A^  collected 


Showing  as  regards  total  namber  of  bacteria  tlie  reaatta  of  the 
bacteriological  examiaation  of  Soils  A'  to  A". 

[Parts.    New  plot.] 
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8  days  later  contained  over  26  million  microbeSy  bo  that  to 
start  with  a  sustained  maltiplioation  of  the  bacteria  seems  to  have 
occurred  in  the  soil.  From  this  time  onwards  the  decline  in  the 
number  of  bacteria  was  marked,  although  not  uniform  in  character, 
and,  as  in  la^t  year's  experience,  there  seemed  to  be  periods 
distiniJruiBhed  "by  an  apparent  recrudescence  of  vitality  among 
the  sewage  microbes  (Bpils  A<  and  A^).  Soils  A^^  A^^  and  A^^ 
collected  119, 132  and  162  days  subsequent  to  the  last  inoculation 
contained  about  800,000, 400,000,  and  300,000  microbes  respectively 
per  gramme.  Soil  A^'  then  contained  about  ^  the  number  of 
microbes  found  in  soil  A%  but  over  200  times  as  many  as  the  soil 
in  its  virgin  state.  So  that  although  the  sewage  bacteria  declined 
in  number  in  the  soil  as  time  went  on,  the  number  still  remain- 
ing, even  after  162  days,  were  far  in  excess  of  the  original 
bacterial  contents  of  the  soil.  < 

2.  '' GAS'' in  gelatine  "" shake '' cuUures  (24  hours  at  20°  0.). 
The  results! obtained  by  the  use  of  this  test  are  shown  in  Table  1 
and  Diagrain  6. 
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TABLK  4. 


Showing  as  regards  *<Oas"  in  gelatine  '* shake'*  cultures  (24 
hours  at  20"*  C),  the  results  of  the  Bacteriological  Examina- 
tion of  Soils  A*  to  A". 

[Part  2.    New  Plot] 


*■  Gas  **  in  Qeiatiiie  **  Shake  "  Oultone 
(34  hours  at  »P  0.)  inoculated  with— 

DeMriptioB  of  the  Sample  of  Soil. 

0*1 
grammdi 

O'Ol 
gramme. 

0*061 

0*0001 

Sampto  A*.  coOeotod  immedifttdy  aftor  the  appll- 
oaHoii  of  wwage  nukto  on  October 
17th,190L 

+ 

- 

f* 

A*,  collected  immediately  after  the  appU- 
cation  of  sewage  made  on  October 
and.lML 

+ 

— 

•t 

A*,  collected  immediately  after  the  last 
application  of  sewage  made  on  Octo- 
ber 2Bth,Ittl. 

+ 

— 

A\     8  days  later        

+ 

- 

JL\    10  days  later        .. 

+ 

- 

A*.    90  days  later        

- 

A\    60  days  later        

- 

A*.    86  days  later        

- 

A%    01  dayi  later        

- 

A^MlOdayi  later        

- 

A".  IS dayi  later        ..      . .  "  ..      .7 

"-" 

A«M88  daye  later        

• 
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Showing  ae  regards  "gas"  in  gelatine  "sIuAe"  onltnres  th* 
resnltfl  of  the  bacteriologi^  examination  of  Soils  A'  to  A", 

[Ptxt2.    New  plot.]  /- 
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It  will  be  noted  that  Soil  A^,  collected  during  the  inocalation  APP.B,Hb^e. 
process,  gave  a  positive  result  with  Yihnf  gramme.  The  soil,  prior 
to  inoculation,  it  will  be  remembered  gave  a  negative  result 
with  ^  gramme.  Soils  A^  and  A^  contained  fewer,  particularly 
the  latter,  gas-forming  bacteria.  But  Soil  A^  collected  8  days 
after  the  last  inoculation  gave  a  positive  result  with  ^i^g  gramme. 
Soil  A^  (15  days)  yielded  a  negative  result  with  ^iir,  but  a  positive 
one  with  ^  gramme.  All  the  remaining  Soils  A'  to  A^^  gave  a 
negative  result  with  ^  gramme,  so  that  it  may  safely  be 
concluded  that  an  ultimate  decline  in  the  number  of  gas-forming 
bacteria  in  the  soil  took  place  subsequent  to  a  cessation  of  the 
sewage  inoculation  process. 

3.  SPORES  OF  B.  ENTERITIDIS  SPOROGENES  (Klein's 
*•  enteritidis  change "  in  anaerobic  milk  culture). — The  results 
obtained  by  the  use  of  this  test  are  shown  in  Table  5. 


Tablb  5. 

Showing  as  regards  the  number  of  Spores  of  B,  Entbritidis 
Sporogbnbs  (Klein's  *' enteritidis  change"  in  anaerobic 
milk  cultures),  the  results  of  the  Bacteriological  Examination 
of  Soils  A^  to  A". 

[Part  2.    New  Plot.] 


Deeeriptlon  of  the  Sample  of  Soil. 

Number  of  Spores  of  B.  enteritidis 
Sporogenes  per  gramme  of  SoiL 

At  least 
100. 

At  least 

1,00a 

At  least 
10,000. 

At  least 
100,000. 

Soil  A  ,  collected  immediately  after  the  applica- 
tion of  §ewage  made  on  October  17th, 
190L 

„   A*,  collected  immediately  after  the  applica- 
tion of  sewage  made  on  October  22nd, 
190L 

•    A",  collected  immediately  after  the  last  appli- 
cation of  sewage  made  on  October  28th, 
1W)L 

.,   A'*       8  days  after 

M   A",    ISdaysafter 

M   A*,    29day8 after 

„  A^,    60  days  after 

n   A*,    86daysafter 

.,   A,    91daysafter 

„   A^  ,  119  days  after 

,.  A",  132  days  after 

„  A^M62  days  after 

+ 
+ 

+ 

+ 

+ 

+ 
+ 
+ 
+ 
+ 
+ 

+ 

- 

In  considering  this  table,  it  should   be   borne  in  mind  that 
L  gramme  of  the  soil  antecedeat  to  it?  inoculation  with  sewa^ 


OmHiebKM*-  DI&ORAM  7. 
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eIo^il  Showing  aa  regards  B.  enteritidid  sporogenea  the  reeolt  of  the 

bacteriological  ezamiiiatiOQ  of  Soile  A'  to  A". 

[New  Plot.    Part  2.] 
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cont^ned  no  spores  of  this  anaerobe.  Yet  soils  A^  A',  A' 
collected  after  96,  120,  and  138  gallons  of  sewage  had  been 
intermittently  applied  to  the  soil,  contained  each  at  least  10,000, 
bnt  lees  than  100,000  spores  of  B.  enteritidis  sport^nee  per 
giamnte  respectivelj-.  St>ilB  A*,  A',  A',  A',  A*  and  A',  collected 
respectively  8, 15,  29.  50,  66  and  91  dajs  later,  all  contained  the 
same  high  number  of  spores  of  this  anafirobe.  Soils  A'**  and  A'* 
(119th  and  133nd  day)  were  not  qnite  so  oonspicuoas  in  Uiis 
respect ;  bat  A"  collected  on  the  162  day  subsequent  to  the  last 
inocnlatlon  process  contained  the  same  number  of  spores  as  the 
samples  collected  during  the  inoculations.  Broadly  speaking  then, 
it  may  be  said  that  unlike  the  gas-forming  bacteria,  the  number 
of  spores  of  B.  enteritidis  aporogenes  remained  nearly  constant 
thronghout  the  course  of  the  inyestigation. 

4.  B.  GOLI  {and  allied  forma). — The  results  obtained  in  this 
part  of  the  investigation  are  shown  in  Table  6  and  Diagram  S. 


lJV.B,Ha6. 

On  the  loocu- 
latloaotScdl 
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Bouiton. 


Showing  as  regards  B.  coli  (and  allied  forma)  the  results  of  i. 
Bacterial  Examination  of  Soils  A'  to  A",  Part  2,  New  plot. 

[Previous  to  Inoculation  the  soil   contained  no   B.  coli   in 
1  gramme.] 
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Tablb  6.— continued. 
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Preliminary  to  an  analysis  oC  iha  resnlts  shown  in  Table  6,  i' 
needs  to  be  borne  in  mind  that  the  soil  previous  to  inoculation 
contained  no  coli-like  microbes  in  1  gramme. 

Soil  A\  collected  after  "  treating  "  the  plot  with  96  gallons  of 
sewage,  contained  at  least  100,000  coli-like  microbes  which  gave 
positive  FespoDse  to  all  the  tests  employed,  the  indol  test  alone 


DIAGRAM  8.  „.„»» 

Showing  the  deoliae  in  the  nnmber  of  B.   oolt  In  the  ■oil  latKuiotEkff 
•obsequent  to  the  last  inocnlation  with  oesBpool  sewage.  bv%r?***'*' 

[Part  2.    New  plot] 
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softs 


Wlua  ft  eoli-llke  mierobe  wu  piCMnt  in  %  higher  dilution  for  powaMad  more 
poaltlva  disnoten  in  the  UsImt  dilntim  thvi  In  the  lower  dilotlon),  then  the 
lower  dUotitn  la  oradltad  with  »lao  pcawing  miorobea  of  Blmllu  ohuwitef , 

[The  bUok  portion  rapnN&te  the  deoUne  in  the  nnmber  of  B,  eolL  "Btt 
wUia  ""I""""  ahow  the  muki  allotted  to  the  ruloiu  auaplea  of  aoil  ai  regwdi 
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excepted.  Soils  A^  and  A',  collected  after  the  intermittent  applica- 
tion to  the  soil  of  120  and  138  gallons  of  sewage  respectively,  yielded 
B.  coli — typical  in  all  respects  in  -nnrjinnr  gramme.  Similarly 
soils  A^  and  A^  (collected  8  and  15  days  subseqaeat  to  the  last 
inoculation  process)  contained  in  the  same  toioant  of  soil  microbes 
completely  characteristic  of  B.  coli.  From  this  point  to  the  close 
of  the  investigations,  no  coli-like  microbes  conld  be  found  in 
•00001  gramme  of  the  soil. 

Passing  next  to  the  '0001  gramme  caltares,  it  is  found  that 
although  soil  A^  (39  days)  yielded  negative  results,  the  next 
sample  A^  (50  days)  contained  B.  coli  of  typical  sort. 

From  this  point  onward  until  the  close  of  the  enquiry  it  might 
have  been  alleged  that  B.  coli  had  altogether  disappeared  from  this 
amount  of  soil  were  it  not  for  the  fact  that  in  the  last  soil  (A^', 
162  days)  was  found  a  microbe  which  could  not  with  justice  be 
passed  over  without  consideration,  since  it  poBsessed  positive 
characters,  though  of  a  feeble  kind. 

As  regards  the  '001  gramme  cultures,  but  little  need  be  added  to 
what  has  been  already  said  except  that  in  the  case  of  soil  A* 
(29  days)  a  gap  was  partially  filled  by  the  presence  of  a  coli-like 
microbe  whicli  claimed  two  out  of  a  total  of  five  marks.  Further, 
soil  A^^  (119  days)  claimed  attention  owing  to  the  isolation  of  a 
suspected  B.  coli,  which  on  subculture  was  awarded  2*5  marks. 

Dealing  next  with  the  lowest  dilation  (-01  gramme),  completely 
positive  B.  coli  was  encountered  np  to  the  50th  day  (A^.  A 
complete  break  occurred  in  the  case  of  soil  A^  (66th  day).  But 
soil  A'  (91st  day)  contained  a  microbe  answering  to  four  out 
of  five  positive  tests.  A^®  (119th  day)  yielded  a  coli-like  microbe 
which  claimed  two  marks,  and  in  virtue  of  a  slightly  more  typical 
strain  isolated  from  a  higher  dilation  2-5  sharks.  A'^  (132nd  day) 
contained  a  microbe  to  which  one  mark  was  assigned,  it  possessed 
certain  positive  attributes,  but  responded  to  them  in  the  feeblest 
manner.  As  regards  A^^  (162nd  day)  although  seemingly  it  con- 
tained no  coli-like  microbes  in  this  dilution  ('01  gramme),  never- 
theless, in  the  higher  dilutions,  microbes  were  isolated  showing 
some  faint  resemblance  to  B.  coli. 

The  results,  as  a  whole,  seem  conclusively  to  indicate  that  a 
virgin  sandy  soil  '^heavily*'  polluted  with  exoremental  matters 
can  in  process  of  time  "  purify  itself "  so  far  as  typical  B.  coli  is 
concerned.  But  it  is  also  evident  that  the  less  typical  strains  of 
B.  coll  can  persist,  although  in  reduced  numbers,  for  a  period 
covered  by  weeks  and  even  months.  So  that  all  that  it  can  be 
safely  concluded  from  these  experiments  is  the  relative  disappear- 
ance of  B.  coli  from  the  soil  of  experiment.  It  is  to  be  regretted 
that  there  is  no  information  to  show  whether  the  B.  coli  of  feeble 
characters,  isolated  towards  the  end  of  the  investigation,  were  the 
descendants  of  a  stock  yielding  at  the  outset  positive  response  to 
all  the  tests  applied  ;  or  whether  such  atypical  B.  coli  were  merely 
microbes  which  had  been  overlooked  in  the  earlier  cultures  owing 
to  the  presence  in  the  soil  in  greater  abundance  of  the  more  typical 
races  of  B.  coli.    Tentatively,  there  is  a  temptation  to  advance  the 
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hypothesis  that  B.  coli,  typical  in  all  respects,  may  ander  certain  Arp.  ^.No.d. 

conditions  gradually  lose  some  of  its  positive  attributes  or  retain  ^^ thoiroca- 

them  only  in  diminished  degree.     But  this  problem  must  for  lationofSon' 

solution  wait  pending  further  investigations.  by  d/*^***  * 


Houston. 


5.  STREPTOCOCCI.— The  results  as  regards  streptococci  may 
be  briefly  described  as  follows : — 

Soil  A^.— {obtained  after  96  gallons  had  been  intermittently 

applied  to  the  soil). — Streptococci  1  and  2  isolated 
from  *0001  gramme  (surface  agar  plate  culture  at 
37°  C.)  of  the  soil 

Soil  A^ — (obtained  after  120  gallons  had  been  intermittently 

applied  to  the  soil). — ^The  number  of  minute 
colonies  in  the  plates  was  very  great,  but  un* 
fortunately  those  sub-cultured  either  showed 
no  growth  or  a  growth  of  bacilli.  Although  the 
result  was  negative  it  is  almost  certain  that 
streptococci  were  in  reality  present. 

Soil  A^ — (obtained  after  138  gallons  had  been  intermittently 

applied  to  the  soil). — Streptococci  3,  4,  5,  inolated 
from  *0001  gramme  and  streptococci  6  and  7  from 
•001  gramme  (surface  agar  cultures  at  37°  C.)  of 
the  soil. 

Soil  A*. — Streptococci  10  and  11  isolated  from  -OOl  gramme 

(surface  agar  cultures  at  37°  C.)  of  the  soil. 

Soil  A*. — No  streptococci  could  be  found  in  '001  gramme 

(surface  agar  plate  cultures  at  37°  C.)  of  the  eoiL 
The  subculture   of  16   of  the  minute  colonies 
occurring  in  the  plate  cultures  yielded  negative 
,   ,  results  as  regards  streptococci. 

Soil  A*. — No  streptococci  could  be  found  in  -001  gramme 

(surface  agar  plate  cultures  at  37°  0.)  of  the  soil. 
The  sub-culture  of  10  of  the  minute  colonies 
occurring  in  the  plate  cultures  yielded  negative 
results  as  regards  streptococci. 

Soil  A'. — (  ?  Streptococcus  16)  isolated  from  -001  gramme  (agar 

plate  cultures  at  37°  C).  Nine  subcultures  were 
made  in  addition  of  minute  colonies  occurring 
in  the  plate  cultures  and  suspected  of  being 
streptococci,  but  the  result  was  in  each  case 
negative. 

Soil  A».—(?  Streptococci  17,  18,  19,  20,  21)  isolated  from 

•001  gramme  (agar  plate  cultures  at  37°  (>.).  Five 
sub-cultures  were  made  in  addition  of  minute 
colonies  occurring  in  the  plate  cultures  and 
suspected  of  being  streptococci,  but  the  result  was 
'  '  ^  :■  negative  in  each  case. 

.    Soil  A».— (?  Streptococci  22,  23,  24,  25)  isolated  from  -001 
•    "*      gramme    (agar  plate  cultures  at '37°  C).    Six 
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i>p.B,ifal  Bab-cultures  were  made  in  addition  of  minale 

Optheboctt.  colonies  occurring   in   the  plate  cultures  and 

iMion^fBou  snspected  of  being  streptococci,  bat  the  result 

by  Dr.  ^^^  *  was  negative  in  each  case. 

Soil  A^^ — No  streptococci  could  be  found  in  *001  gramme 

(agar  plate  cultures  at  'AT^  C).  Ten  sub-cultures 
of  the  minute  colonies  occurring  in  the  plate 
cultures  were  made,  but  the  result  was  uniformly 
negative. 

Soil  A^^ — (?  Streptococcus  26)  isolated  from  OOl   gramme 

(agar  plate  culture  at  37^  0.)  of  the  soil. 

Soil  A^.— (?  Streptococci  27,  28,  29,  30)  isolated  from  H)Oi 

gramme  (agar  plate  cultures  at  37°  C.)  of  the 
soil.  Six  subcultures  were  made  in  addition  of 
minute  colonies  occurring  in  the  plate  cultures 
and  suspected  of  being  streptococci,  but  the 
result  was  negative. 

The  following  is  a  brief  account  of  the  chief  morphological  and 
biological  characters  of  the  streptococci  (or  microbes  suspected  of 
being  streptococci)  isolated  from  the  various  samples  of  soil : — 

StrfpUeooei  1  and  2  isolated  from  *0001  gramme  (agar  plate  oultnrea  al 
87^  C.)  of  soil  A',  were  not  tpedallj  studied  b^ond  the  point  of  coming 
to  the  oonolnsion  that  the  colonies  really  were  Uioee  of  streptococot  Hie 
former  (1)  formed  short  chains,  the  latter  (2)  chains  of  great  length. 
In  broth  oultores,  streptooiooous  1  produced  uniform  turbidity,  and 
streptoooocns  2  left  the  liquid  quite  clear  and  transparent,  the  whole  of 
the  growth  ooourring  as  flulf 7  white  maeaes  Ijing  at  the  foot  of  th^  tabe. 

9tr§nUcoeeu9  8  isolated  from  *0001  gramme  (agar  plate  cnltozea  al  VT  U.) 
of  soil  A«. 

Morphology r^AxL  undoubted  streptocoooua,  forming  chains  of  great  length. 

€Matime  **Ureah"  eulfure$  (at  20°  0.).~The  colonies  were  ytrj  minnte  and 
tranaparent  looking.    «o  liquefaction  occurred. 

Brotk  euUures  (87^  C.).— The  broth  remained  quite  transparent,  at  the  fed  of 
the  tube  there  was  a  white  somewhat  flocculent  and  granular  depoeitb 

LUnnu  milk  cultures  (37°  C). — Strong  add  and  eolid  dot  within  two  daja. 


Strtgtocoeci  4,  5,  and  6  were  so  alike  that  they  may  be  conddered  together. 
Th^y  were  isolated  from  -0001  (4  and  6)  and  *001  (6)  gramme  (agar  i^ale 
cultures  at  37°  G.)  of  sort  A'. 

Morvkolofy, — Unquestionably  streptocood  forming  diains  of  medium 
lenguL. 

Golatme  '* streak'*  cultures  (20°  C.).— The  coloniea  were  very  minute  and 
transparent  looking.    No  liquefaction  ooourred. 

Broth  euUuree  (87°  0.).— Miztuzee  of  diffuse  and  gtanular  doudinam  with 
drrhus-like  growths  floating  throughout  the  liquid. 

LUmui  milh  euUurot  (87°  G.).— Little  or  no  viiible  change  in  three  days. 
Streptoeooeuo  7  iaohited  from  *001  gramme  (agar  plate  oulturm  at  87°  0.) 

ofsoUA".  e  v-»       r 

Morpheioayr^h.  long  diained  streptococcus  bdonging  to  the  dam  in  whi^ 
the  elements  composing  .t^  chains  look  as  if  tMy  had  been  longitodinaUy 
compreeeed  (along  the  line  of  the  chain),  instead  of  preaenting  a 
'*  drawn-out  *'  appearance. 

GeiUdiuo  droah  euUuroo  (20°  G.).— The  cdoniee  were  nJnute  and  tnnepannt 
looUttg.    No  liquefactioc^  occurred. 

Brt4h  cultures  (87*  0.).— The  broth  remained  nearly  quite  transpaimii.  At 
the  foot  of  the  tube  a  white  cumutus-liho  growth  collected. 
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LUr,tu$  milk  euUunn  (37^  C).    Acidity,  but  no  olot.  .  ^^p.  b.  No.  6. 

Streptflcoeoi  10  and  11  isolaced  from  *001  gramme  (agar  plate  cnl tares  at  onthelnocu- 
37^  G.)   of  soil   A^  were  not  specially  studied    beyond   arriving    at  lation  of  Soil 
tbe   oonclnsion    that   they    really  were   streptococci.     Both   formed  J^*^^^'**®' 
chains  of  medium  length,  but  the  former  in  broth  cultures  left  the  ^i^ston. 
medium  almost  clear,  except  for  cirrhiu4ike  growths  which  clung  to 
the  sides  and  foot  of  the  tube ;  whereas  the  latter  gave  rise  to  an 
appearance  of  difhise  cloudiness. 

[?  Strvutoeoecns  16]  isolated   from  *001  gramme  (agar  plate  cultures  at 

Zr  C.)  of  soil  A*. 
Marpholofff, — ^Fairly  long  chains  of   large  and  most   irregularly  shaped 

cocci  (7)  which  stained  well  by  Gram*s  method. 
Gelatine  (QXf  C.)  and  agar  (37^  0.)  Area%  cwttwrM.-- Growth  perhaps  rather 

more  confluent,  rapid,  and  opaque  in  character  than  is  usually  the  case 

with  streptococci.    No  liquefaction  occurred. 
Broth  euUuree  (Z7°  C.).— Broth  quite  clear,  with,  at  the  foot  of  the  tube  a 

white  woolly  mass. 
Litmus  milk  eulturee  (37^  C). — Acidity  but  no  dot. 
Remarhe. — Could  not  be  eliminated  from  the  streptococcus  group  although 

possessed  of  somewhat  peculiar  chajraoters. 

[  7  Strepfecooei  17,  18,  19,  20,  21 J  were  so  alike  that  may  be  considered 
together.  They  were  isolated  from  *001  gramme  (agar  p]ate  cultures 
at  37**  C.)  of  soil  A». 

Morphology. — Gocd  (!)  in  masses  and  as  short  chains,  yery  irregular  in  shape 
and  sise  and  having  a  granular  appearance  in  the  unstained  condition  ; 
they  stained  well  by  Gram's  method. 

Gelatine  (SO''  C.)  and  agar  (37°  C.)  "  etredk  "  euUuree.-^row^  rather  more 
rapid  opaque  and  luxuriant  than  is  usually  tbe  case  with  streptococci. 

Brcth  euUurea  (37°  C). — Almost  transparent ;  at  the  foot  and  sides  of  the 

tube  a  white  viscous  growth  was  to  be  seen. 
JAtmva  milk  euUuree  (37°  C). — Acidity  but  no  clot. 
Remarks, — Could  not,  with  certainty,  be  dissociated  from  the  streptococcus 

group  although  obviously  different  from  the  streptococci  i^o1ated  from 

the  earlier  samples  of  soil. 

[  !  Streptoeocei  22,  23,  24,  25]  ;  [7  Streptococcui  26] ;  and  [  7  Streptococci  27, 
28,  29.  30]  were  isolated  from  '001  gramme  (surface  agar  plate  cultures 
at  37^  C.)  respectively  of  soils  A*,  A"  and  A".  They  all  seem  to  be 
possessed  of  somewhat  similar  but  peculiar  characters  and  could  not 
with  certainty  be  differentiated  from  the  streptococci  above  described 
(17, 18,  19,  20,  21). 

It  may  be  worthy  of  note  that  streptococcus  3  (Soil  A*)  produced 
strong  acid  and  clotted  milk  within  two  days.  The  streptococci 
sabsequently  isolated  did  not  clot  milk. 

The  proper  interpretation  to  be  placed  on  these  results  is,  I 
think,  that  the  streptococci  of  normal  type  did  not  persist  for 
long  in  the  soil,  but  that  certain  streptococci,  or  pseudo-strepto- 
cocci, retained  their  vitality  to  the  end  of  the  investigation.  Of 
course,  it  must  be  remembered  that  the  conditions  in  Part  2  were 
widely  different  from  those  in  Part  1,  since  in  Part  1  garden  soil 
rich  in  "soil  microbes,"  and  in  Part  2  virgin  soil  respectively, 
were  being  dealt  with.  In  the  case  of  the  old  plot  the  sewage 
microbes  had  to  compete  with  an  enormous  number  of  saprophytic 
bacteria  firmly  established  there  by  a  process  of  natural  selection, 
whereas  in  the  case  of  the  new  plot  the  sewage  microbes  had  only 
their  own  brethren  to  contend  with.  So  that  it  might,  I  think, 
have  been  anticipated  that  the  sewage  microbes  would  be  apt  to 
retain  their  vitality  for  a  longer  period  in  the  new  than  in  the  old 
plot 
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APP.  B.  No.  6.  SUMMABY  OF  PART  II. 

On  the  Inocu- 

wfth°8ewa«e;        6»  The  following  is  a  general  sumtnary  of  the  resalts  obtained 
S^Ston.  ii^  Par*  2  of  the  inquiry  :- 

Total  number  of  bacteria. — The  addition  of  138  gallons  of 
cesspool  sewage  intermittently  to  the  soil  increased  its 
total  bacterial  contents  from  1,700  to  over  20  millions 
microbes  per  gramme.  Although  the  bacteria  gradually 
(but  not  uniformly)  decreased  in  number  during  the 
course  of  the  investigation — ^162  days  after  the  last 
inoculation — the  soil  still  contained  over  200  times 
as  many  microbes  as  in  its  virgin  state.  Nevertheless 
the  reduction  from  26,600,000  (maximum  number) 
observed  in  soil  A^  (8  days  after  the  last  inoculation) 
to  360,000  found  in  soil  A^  (162  days  after  the  last 
inoculation)  is  striking. 

OaS'formhig  bacteria. — ^The  decline  in  the  number  of  gas- 
forming  bacteria  was  well  marked.  Thus,  as  compared 
with  soil  A^  the  reduction  in  A^  was  ten-fold,  and  in 
soils  A^  to  A}^  at  least  one-hundred-fold. 

Spores  of  B.  enterittdts  sporogenes, — The  addition  of  the 
138  gallons  of  sewage  raised  the  number  of  spores 
from  none  in  1  gramme  to  at  least  10,000,  but  less  than 
100,000  per  gramme.  On  the  8th,  15th,  29th,  50th,  66th 
and  9l8t  day  after  the  last  inoculation,  the  numbers  re- 
mained the  same.  And  although  the  numbers  decreased 
somewhat  in  soils  A^®  and  A^^  the  last  soil  (A") 
collected  162  days  after  the  last  inoculation  contained 
the  same  high  numbers  as  the  earlier  samples.  So 
that  it  may,  I  think,  fairly  be  said  that  the  number  of 
spores  of  B.  enteritidis  sporogenes  remained  nearly 
constant  throughout  the  period  of  investigation. 

B.  coli  (and  allied  forms). — Starting  with  a  soil  containing 
no  B.  coli  in  1  gramme,  the  intermittent  addition  to  it 
of  138  gallons  of  sewage  altered  so  greatly  itfl  bacterial 
composition,  that  B.  coli,  typical  in  all  respects, 
was  isolated  from  i  auVisv  gramme  (soils  A^,  A',  A*,  A*). 
From  this  point  onwards  the  decline  in  the  number 
of  B.  coli  of  all  sorts,  but  more  particularly  those  of 
completely  typical  sort  was  well  marked.  From  this 
it  may  perhaps  be  inferred  that  even  in  the  com- 
|)arative  absence  of  competing  microbes  of  sapro- 
phytic sort  B.  coli  cannot  maintain  its  existence  for 
an  indefinite  period  in  the  surface  layers  of  soil. 

Strejjtococci. — ^Although  the  relative  death  of  microbes  un- 
questionably  belonging  to  the  streptococcus  group 
was,  beyond  doubt,  the  complete  disappearance  of 
certain  streptococci  or  pseudo-streptococci,  was  by  no 
means  established.  It  may  be  suggested  that  the 
comparative  absence  of  competing  ''soil  microbes** 
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may  have  materially  inflnenced  the  results.    However    app.3.  No.  b. 
this  may  be,  it  should  again  be  noted  that  I   have  onthTEiocn- 
never  contended  that  all  races  of  streptococci  are  of  lation  of  Sou' 
feeble  vitality,  and  readily  perish  under  saprophytic  bvDp^^'**®'* 
conditions.    Nevertheless,  it  is  a  difficult  matter  in  Housktii. 
practice  to  sift  the  delicate  and  therefore  significant 
(in  the  sense  of  my  investigations)  streptococci  from 
their  more  hardy  allies.    And  it  is  still  more  difficult 
(often    impossible)    to    state    in    definite  words    the 
reasons  for  considering  some  streptococci  less  signifi- 
cant than  others,  because  one  is  frequently  dealing 
with    personal    impressions    rather    than  with    facts 
capable  of  being  demonstrated. 

Through  the  kindness  of  Mr.  F.  Campbell  Bayard,  I  am 
enabled  to  give  a  table  of  meteorological  observations  covering  the 
whole  ])eriod  of  the  investigation,  which  was  carried  out  within 
half  a  mile  of  the  plot  of  land  used  for  the  above  experi- 
ments. The  table  will  be  found  at  the  end  of  this  report. 
But  this  year,  as  last  year,  I  hesitate  to  draw  any  inferences  from 
these  meteorological  data  in  connection  with  my  work.  Although 
it  is  known  that  sunshine,  extreme  dryness,  and  severe  cold  may 
act  injuriously  on  bacterial  life  ;  and  that,  conversely,  warmth,  a 
moderate  degree  of  moisture  and  shade  may  be  favourable  to  the 
vitality  of  micro-organisms ;  these  conditions  (individually  or 
collectively)  cannot  accurately  be  weighed  in  relation  to  the  life 
history  of  bacteria  naturally  existing  in  the  soil,  or  artificially 
added  thereto. 

But  I  have  marked  on  the  table  the  dates  on  which  the  various 
samples  of  soil  were  collected,  and  the  maximum  and  minimum 
observations  for  each  month. 


Conclusions. 

B.  Qefieral  aummary  and  inferences  as  regards  soil  investigations 
carried  out  duHng  1900-1901  and  1901-1902. 

As  the  result  of  two  years^  work  on  this  subject  the  following 
conclusions  and  inferences  may,  I  think,  safely  be  drawn.* 

1.  The  addition  of  sewage  to  an  ordinary  garden  soil  does  not 
jseemingly  lead  to  a  ^narked  nor  indeed  to  other  than  tefuporary 
ificrease  of  the  sewage  microbes  in  general  at  the  expense  of  the  soil 
bacteria.  On  the  contrary,  the  hardier  soil  bacteria  seem  gradually 
to  oust  the  more  delicate  sewage  microbes  in  the  struggle  for 
existence  (Series  1  and  2  of  Part  I.,  1900-1901). 

But  the  addition  of  sewage  to  a  virgin  sandy  soil  leads  to  an 
enormous  increase  in  the  total  number  of  microbes  as  compared 
with  the  number  present  in  the  soil. antecedent  to  the  inoculation 


*  It  miut,  howeyer,  be  nnderatood  that  I  limit  my  oonclusions  €o  the  mtface 
lajen  of  soil  and  the  acils  of  experiment. 
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A»KB,Ko.a»  process.  Aad  although  the  numbers  rapidly  but  not  nnifonnlj 
diminish^  the  soil  does  not  within  a  period  of  some  months  revert  to 
its  original  state  (Part  II.,  1901-1902). 

3.  The  addition  of  sewage  to  a  garden  soil  tends  primarily  to 
increase  the  ratio  of  total  number  of  bactet^ia  to  spores  of  aerobic 
bacteriaf  bat  this  alteration  is  apt  to  be  soon  lost  (Series  1  (to  some 
extent),  Series  2  (to  a  greater  extent),  Part  I.,  1900-1901). 

3.  The  addition  of  sewage  to  a  soil  leads  to  an  increase  in  the 
number  of  indoUproducing  bacteria.  This  increase,  however, 
tends  to  soon  disappear  or  only  to  be  maintained  in  a  diminished 
degree.  Periods  of  seeming  recrudescence  of  vitality  of  these 
indol-prodncing  bacteria  wonld  seem  to  be  indicated  (Series  3, 
Part  I.,  and  Series  A,  Part  II.,  1900-1901). 

4.  The  addition  of  sewage  to  a  soil  leads  to  an  increase  in  the 
nnmber  of  gas-forming  bacteria.  Bat  sometimes  rapidly,  some- 
times more  slowly,  this  increase  wholly  or  in  great  measore 
disappears.  Occasionally  a  seeming  recradescence  of  vitality  of 
the  gas-forming  bacteria  takes  place  (Series  1,  2,  3,  Part  I.,  and 
Series  A,  Pftrt  II.,  1900-1901,  and  Part  II.,  1901-1902). 

5.  The  addition  of  sewage  to  a  soil  leads  to  an  increase  in  the 
number  of  spores  of  B.  enteritidis  sporogenes.  The  experiments 
sometimes  seemed  to  indicate  a  partial  disappearance  of  the  spores 
of  this  anaerobe  from  the  soil  daring  the  period  of  observation, 
but  taking  the  results  as  a  whole  it  may  be  said  thai  any  diminu- 
tion in  the  number  of  spores  of  B.  enteritidis  sporogenes  that  may 
have  taken  *place  compared  with  the  marked  reduction  in  the 
abundance  of  other  biU  non-sporing  microbes  of  excremental  sort, 
e.g.^  B.  coli  and  streptococci  was  small  in  amount  (Series  1,  2,  3, 
Part  I.,  and  Series  A,  Part  II.,  1900-1901,  and  Part  I.  and  11^ 
1901-1902). 

6.  The  addition  of  sewage  to  a  soil  greatly  alters  its  bacterial 
composition  in  respect  of  B,  coli  and  allied  forms.  But  this 
alteration  tends  to  become  less  apparent  as  time  gradually  elapses. 
Sometimes  the  relative  disappearance  of  B.  coli  is  rapid,  some- 
times much  slower,  and  periods  of  a  seeming  return  to  vitality 
are  not  uncommon.  Moreover,  the  total  disappearance  of  microbee 
seemifigly  akin  to  B.  coli  was  by  no  means  always  established, 
when  the  period  of  scrutiny  was  extended  over  weeks  and 
even  months.  But  there  can  be  little  doubt  that  the  experiments 
as  a  whole  tend  to  confirm  my  previous  inferences,  namely,  that  if 
B.  coli  does  not  perish  in  the  surface  layers  of  soil,  it  certainly 
becomes  greatly  reduced  in  numbers ;  so  that  its  presence  in  a 
soil  in  any  number  may  be  taken  as  affording  reasonable  grounds 
for  suspecting  pollution  of  comparatively  recent  sort.  The  relative 
death  of  the  completely  typical  races  of  B.  coli  was  m\ich  more 
apparent  than  that  of  the  less  typical  forms.  But  this  may  in 
resdity  mean  that  the  originally  completely  typical  strains  of 
B.  coli  lose  some  of  their  positive  attributes  during  their  prolonged 
sojourn  in  the  soil  (Series  1,  2,  3,  Part  I.,  and  Series  A,  Psurt  11., 
1900-1901,  and  Ptots  I.  and  II.,  1901-1902). 
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7.  The  addition  of  sewage  to  a  soil  may  be  detected  by  the    Apr.B,Ko.& 
presence  of  streptococci  even  in  a  minimal  amount  of  the  soil  thus  on  theinocu- 
pollnted.    Bat  the  disappearance  (relatively  if  not  actually)  of  the  Ij^jhsSin^ 
microbes  unquestionably  to  be  regarded  as  streptococci  seems  to  be  by  Dr.         ' 
extremely  rapid.    Nevertheless,  the  persistence  of  certain  kinds  of  Houston, 
streptococci  or  of  psendo-streptocooci  for  long  periods  in  the  soil 
was  observed  on  more  than  one  occasion.    The  differentiation  of 
these  streptococci  seemingly  of  peculiar  type  from  other  streptococci 
at  greater  significance  (because  their  presence  points,  it  is  believed, 
to  contamination  with  matters  of  extremely  recent  animal  outcome) 
is  a  matter  of  great  difficulty  and  involves  the  personal  equation. 
I  am  unable  at  present  to  express  a  definite  opinion  regarding 
the  points  (morphological  or  biological)  on  which  reliance  should 
be  placed  in  effecting  a  discrimination  of  the  above  kind.    But  the 
experimentsasa  whole  tended  to  confirm  the  views  I  have  previously 
expressed,  namely,  that  the  presence  of  streptococci  (particularly 
those  inatMiabfy  to  be  regarded  as  true  streptococci)  in  any 
number   in   a   soil    points   to   extremely  recent  contamination 
(Series  1,  2,  3,  Part  I.,  and  Series  A,  Part  II.,  1900-1901 ;  and 
Fsria  I.  and  II.,  1901-1902). 

In  conclusion,  whfitever  interpretation  be  ultimately  placed  on 
these  results,  the  experiments  as  a  whole,  in  the  light  of  our  present 
imperfect  knowledge,  go  far  to  dispel  the  supposition  so  widely 
and  firmly  held  that  ihe  surface  layers  of  soil  are  a  fertile 
breeding  ground  for  microbes  of  pathogenic  sort.  On  the  contrary, 
the  results  are  reassuring,  inasmuch  as  they  seem  clearly  to  show 
that  some  kinds  of  soil  '* heavily*'  polluted  with  excremental 
matters  tends  soon  to  ^*  purify  itself  *'  so  far  as  the  non-sporing 
microbes  of  intestinal  sort  (e.^.,  B.  coli  and  streptococci)  are 
concerned.  Nevertheless,  extoeme  caution  must  be  exercised  in 
distinguishing  between  the  surface  and  deeper  layers  of  soil  and 
between  the  relative  and  achuU  death  of  bacteria.  From  the  point 
of  view  of  the  epidemiologist  and  in  relation  to  enteric  fever  and 
cholera  the  marked  decline  in  the  number  (relative  death)  of,  at 
all  events,  typical  B.  coli  subsequent  to  a  cessation  of  the  inocula- 
tion  of  the  soil  with  sewage  is  of  considerable  importance.  For  if 
B.  coli  is  rightly  to  be  regarded  as  a  more  hardy  germ  than  either 
B.  typhosus  or  Koch*s  vibrio,  it  may  inferentially  be  concluded 
that  these  pathogenic  microbes  would  not  be  likely  to  maintain 
their  vitality  In  the  surface  layers  of  soil  for  more  than  a  brief 
period. 
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ap  p.  B»No.e. 

On  the  Inocu- 
lation of  Soil 
with  Sewaye : 
by  Dr. 
Honston 


C— Mbtborological  Obsbbvations  made  at  Cotswold,  Maldon 
Koad,  Wallington,  Surrey.  Time  9  a.m.  Height  above  Sea 
level,  140  ft. 
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Nom-^e  hlghoBt  obserraUon  in  each  monthly  oolnmn  is  nnderUned,  and  the 
loweet  placed  within  brackets. 

Tmrirai  M^ptoa^^ioS.^  tWoker  type  correspond  to  the  dates  of  collection  of  lb* 
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C— Mktrobolooio AL  Obsbryations  made  at  Gotswold,  Maldon  app.  b,  Na.  a 
Road,  Wallington,  Surrey.  Time  9  a.m.  Height  above  Sea  q„ theinoou- 
Levely  140  ft. — contintied. .  lation  of  Sou' 

with  Sewage ; 
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27? 
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NOTS.— The  highest  observation  in  each  monthly  coMipn  is  underlined,  and  the 
lowest  placed  witmn  braoketsu 

The  records  shown  in  thicker  type  correspond  to  the  dates  of  oolleolion  of  the 
Tarious  of  samples  sotL 

I  won  indebted  for  these  records  to  the  kindness  of  Mr.  OampboU  Bayarc(. 
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App.  E^o.7.    FUBTHBB  Rbpobt  on  Ohbmioal  and  Baotbrk^looioal  Ezami- 

NATiov  of  Ohiohbstbb   Wbll  Watbb  ;   by  Db.  a.   O. 
Houston. 


Onlhfl 
Ohemieal  and 
Baeteriologioal 
Bxamlofttion 
of  OhioliMter 
WeU  Water;  bf 
Dr.  Houiton. 


Daring  1899-1900,  a  preliminary  study  waa  made  of  the  ohemioal 
and  bacteriologi(»d  characters  of  soils  obtained  from  the  ^  fever  ** 
and  ^* non-fever*'  areas  at  Chichester.  The  results  of  this  pre- 
liminary investigation  did  not  point  to  the  fever  area  soils  being 
in  chemi<»d  and  bacterial  composition  widely  different  from  the 
soils  obtained  from  the  non-fever  areas  or  from  soils,  elsewhere 
than  at  Chichester,  in  the  vicinity  of  dwellings  of  a  similar  class. 
The  scheme  of  inquiry  had,  therefore,  to  be  modified.  Instead  of 
attempting  to  determine  directly  the  viability  of  the  typhoid 
bacillus  in  Chichester  soil  in  situ^  when  added  artificially  thereto 
in  gross  amouilt,  this  problem  was  attacked  indirectly,  and  inves- 
tigation undertaken  for  determining  :-« 

(a.)  2%a  vitality  of  sewage  microbes  in  sail  artificially  polluted 
with  sewage  ;  and 

(b.)  the  chemical  and  bacterial  composition  of  Chichester 
stibsail  water. 

Both  these  subjects  were  reported  on  in  last  year's  volume  (1900- 
1901,  App.  B,  Nos.  4  and  6),  and  their  bearing  (in  general  and  in 
particular  cases,  as  at  Chichester)  on  the  oocuirence  of  enterio  fever 
attributed  to  the  pollution  of  soil  and  subsoil  water  with  sewage 
was  fully  commented  on. 

As  regards  (a)  the  vitality  of  sewage  microbes  in  soil  arHftdaUy 
polluted  with  sewage,  last  year's  work  (1900-1)  may  be  brieSy 
summarised  as  follows : — 

ThA  ahudute  disappeaninoe  of  mlorobef  aeeiiiingly  aUa  to  B.  ooli  froni  soil 
preyioiuly  poUated  with  sewage  was  by  no  means  always  estabUshed,  alUioiigli 
the  soil  was  kept  under  observation  for  weeks  and  even  months.  Bat  Uie  f»laitc» 
disappeaianoe  of  B.  ooli  (and  doeely  allied  forms)  from  the  pdlnted  soil  waa 
osDiJly  olearly  indioated,  and  the  deaUi  of  stieptoooooi  with  dedine  also  in  the 
number  of  gas-forming  and  indol-prodnoing  bacteria,  snbseqnent  to  oessatioB  of 
the  sewage  inoculations  of  the  soil,  was  also  established.  Moreover,  there  waa  no 
indication  that  the  sewage  microbes  of  non-sporing  kind  multiplied  and  throve 
in  tiie  soil  at  the  expense  of  the  bacteria  proper  (peculiar,  as  it  were)  to  the  soil 
itself.  On  the  contrary,  the  soil  bacteria  iqppeared  to  oust  in  the  straggle  for 
ftiifftfliiffi*  the  more  delicate  sewage  microbes. 

This  year  (1901-2)  the  subject  has  been  further  studied,  and 
the  results,  which  mainly  confirm  the  statements  in  the  foregoing 
summary,  are  reported  on  in  this  volume. 

As  regards  study  of  (b.)  the  cftemiccU  and  bacterial  composiUan 
of  Chichester  subsoil  water,  last  year's  work  (1900-1)  may  be  best 
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Bominarised    by   repeating   the    final    oonclaaionB,    namely,   as    At>>B,yo.7 

follows:^  OBtlM 

UhamlQal  ftod 
jt— ^SUmImj.  BaotarioloffioAl 

Izamiitttion 
None  of  the  80  nrnples  of  OhioheBter  well  water  could  reasonably  hav«  beea   of  OhlobMter 
condemned  on  the  basis  of  the  free  ammonia,  albuminoid  ammoniai    nfHooBtoa. 
or  oxygen  absorbed  from  permanganate  tests.    Nearly  all  of  them 
would  have  been  classed  as  of  great  organic   purity,  thouirh  the 
amount  of  chlorine  in  a  number  of  samples  was  perhaps  ground  for 
suspicion. 

B. — Bacteriological, 
(1.)  The  general  results  and  inferences  are  as  follows  :— 

(a.)  Ibtal  numhcr  of  bacteria  per  co,  : — ^In  3  samples,  1,000  but  less 
than  10,000;  in  18  samples,  100  but  less  than  1,000;  in  11 
samples,  10  but  less  than  100  ;  in  3  samples,  less  than  10. 

(b.)  <<  Oat''  in  gelatine  -'shake*'  euUurei  (24  hours  at  20*  G.).^In  S 
samples,  +  10  cc.  —  1  cc  ;  in  6  samples,  +  100  ca  —  10  oc  ; 
in  22  samples,  ^  100  co. 

(c.)  B.  eoli  (and  allied  fornU). — In  6  samples,  -f  0*1  co. ;  in  6  samples, 
+  10  cc.  —  O'l  cc. ;  in  10  samples,  +  100  co.  ^  10  cc ;  in  8 
samples,  — 100  cc. 

(d.)  SjHtres  of  B.  enteritidU  tporogenet  (Klein). — ^In  2  samples, 
4-  100  cc.  —  10  CO. ;  in  2  samples,  +  200  co.  ^  100  oo. ;  in  26 
samples,  —  200  cc. 

(e.)  Streptococci, — In  5  samples,  +  10  cc. ;  in  25  samples,  — 10  oo. 

(S.)  These  general  results  may  be  interpreted  as  indioating  nothing  more 
than  tiiat  some  of  the  waters  were  polluted  and  that  others  were  of 
great  bacterial  purity. 

* 

(8.)  But  it  may  be  questioned  whether  they  do  not  indicate  something  more 
thm  this,  namely,  that  the  waters  in  general  were  possessed  of  intrinsic 
biological  qualities  pointing  to  their  late  association  with  matters  of 
intestinal  sort. 

(4.)  Biological  qualities  such  as  the  above  are  not  proper  to  waters  derived 
from  pure  sources ;  moreover,  they  are  apt  to  be  masked  ohemioally  by 
the  mechanical  filtering  action  of  the  soiL 

(6.)  If  this  view  be  correct,  immunity  from  danger  in  drinking  suoh  waters 
would  be  relative,  not  absolute. 

(6.)  The  circumstance  that  the  inhabitants  of  Chichester,  who  derive  their 
water  supply  from  these  local  wells,  have  not  seemingly  suffered  to 
any  conspicuous  extent  from  enteric  fever  in  the  past,  may  possibly  be 
referred,  not  to  the  complete  absence  of  dangerous  pollution  of  well 
waters,  but  to  the  beneficial  mechanical  action  of  the  soil  in  reducing 
the  amount  of  morbific  poison  contained  in  the  soil  water. 

(7.)  The  fsots  observed  by  me  at  Chichester  lend  some  support  to  Dr.  Thom- 
son's tentative  hypothesis  that  soil  plays  some  part  in  **  fostering  and 
localising**  enteric  fever  in  this  town,  inasmuch  as  the  well  waters 
representing  the  more  or  less  perfectly  filtered  "  washings  "  of  soil, 
nevertiieleBe  possessed  certain  biological  qualities  suggestive  of  fouling 
with  matters  of  intestinal  outcome.  Qualities  not  inconsistent  wi^ 
the  supposition  that  pcssibly  the  soil  at  Chichester  fosters  in  a  higher 
degree  than  most  soils  "  the  vitality  and  morbific  power  of  the  infec- 
tive material  of  enteric  fever." 

(8.)  B.  typhosus  could  not  be  found  in  any  of  the  samples  examined.  But 
B.  ooli  (or  closely  allied  forms)  was  found  in  a  majority  of  the  waters ; 
and,  further,  a  small  peroentoge  of  these  coli-like  microbes  gave  a 
positive  result  with  the  agglutination  test,  with  human  typhoid  blood, 
with  the  blood  of  a  typhoid  immunised  guinea-pig,  or  with  blood  of 
both 
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▲pi.B^o,  7.       This  jear  (1901-2)  the  (6),  bacteriological  section  of  the  subject 
On  the'"  ^^^  been  farther  stadied,  and  the  resalts  obtained  agree  pretty 

BactoriotoK^  ^^^^^y  '^^^^  ^7  previouB  work.    Dr.  Thomson's  report  was  so 
Bxamina^Q     fully  discassed  last  year  (in  so  far  as  it  bore  or  seemed  to  bear  on 
wiiiw^twfby  ^y  experimeatal  work)  that  it  does  not  seem  necessary  to  recon- 
Dr.  Hoaston.      sider  the  qaestion  from  this  point  of  view,  except  incidentally  and 
with  a  view  to  supporting  or  modifying  previous  provisional 
inferences.    Further,  the  general  characters  of  the  soU  and  sub- 
soil water  and  other  considerations  bearing  on  the  question  have 
been  already  dealt  with  in  detail  so  that  it  is  not  necessary  again 
to  discuss  them. 

It  will  be  remembered  that  in  last  yearns  work  30  samples  were 
examined  from  14  different  sources.  Of  these  10  were  from 
reputed  fever  areas  and  four  from  non-fever  areas.  This  year, 
jowing  to  the  active  assistance  and  co-operation  of  Mr.  Saunders, 
the  city  surveyor,  it  became  possible  to  obtain  samples  from  10 
"  fever  area  "  and  10  "  non-fever  area  "  closed  pump  wells.  In 
respect  of  the  class  of  property  in  the  immediate  neighbourhood 
of  these  wells,  the  samples  from  the  fever  and  non-fever  areas 
respectively  were  obtained  under  conditions  sufficiently  similar  to 
render  a  general  comparison  between  the  two  classes  of  samples 
reliable. 

The  lines  of  experimental  work  were  very  similar  to  those 
adopted  during  the  previous  year;  but,  in  addition,  a  special 
series  of  observations  were  carried  out  in  the  endeavour  to  isolate 
the  typhoid  bacillus  from  the  implicated  waters.  That  portion 
of  the  work  which  corresponded  to  last  yearns  research  will  be 
spoken  of  as  Part  L,  and  the  new  part  above  alluded  to  as  Part  II. 
Part  III.,  deals  with  conclusions  and  recommendations  arising  out 
of  the  inquiry. 

The  following  is  a  summary  of  the  several  sections  of  this 
report : — 


Part  I.* 


I. — Description  of  the  samples  of  water,  with  account  of  the 
chemical  and  bacteriological  methods  adopted  in  the 
investigation. 


II. — Results  of  chemical  examination  of  the  waters. 

(1.)  Free  ammonia. 

(2.)  Albuminoid  ammonia« 

(3.)  Oxygen  absorbed  from  permanganate, 

(4.)  Chlorine, 


4sa 


III. — ^ReBoltB  of  baoterioldig^cal  examination  of  the  waters.  .Am. B. Ma 7. 

(L)  Total  number  of  bacteria  (gelatine  at  20°  a).        g? J^  ud 
(20  ^  Oaa  **  in  gelatine  ''  shake "  caltares  (24  hours  J^^^^g^^ 


at  20^  C).  •  WeU  Water;  by 

llr.  Houston. 

(3.)  B.   coli    (and    allied    forms),  and  search   for 
B.  typhosus,  in — 

o)  0"1  cc. 
6)  1-Occ. 
c)  10  C5C.    )  Pasteur      "  filter      brushing " 

100  oc.  )      method. 
ifi)  Analysis    of    the    coli-like    microbes 
isolatetl   from  the   various   samples 
of  well  water. 


? 


(4)  Spores  of  B.  enteritidis  sporogenes  (Klein). 

(5)  Streptococci, 

« 

lY. — General  summary  of  the.  chemical  and  bacteriological 
results. 


Paet  II. 

I. — Results  of  a  special  0xamination  of  the  well  water  from 
the  reputed  fever  areas  for  the  presenee  of  B.  t jrphosus. 


II.-*-Deeorfption  of  the  methods  adopted  in  this  part  of  the 
investigation. 

III.— Analysis  of  the  microbes  which  on  preliminary  obser- 
vation in  the  plate. culture  could  not  without  further 
study  be  said  not  to  be  B.  typhosus. 


« •  « « 


Pabt  III. 

A. — ^Final  conclusions. 
B. — Reoommendations. 


•  •     t  • 


PART  I. 

I.  Dbscription  of    Watrb    Samplbs    and    of    Methods 

ADOPTBD  FOR  THBIB  iNVBSTiaATIOB. 

(a.)  77i^  samples  of  well  wetter  submitted  to  chemical  and  bacterio- 

logical  examination. 

The  following  (Table  1)  gives  a  brief  description  of  the  various 
samples. 

« 
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Dr.  HoiMfeoB* 


TABLfl  L 


Datcriptlon  of  the  Bampto. 


Due  of  OoDeoMon  of 
tbeSAinpltt. 


Bepnted*  Fever' 
or^Non-fe^ 


temple  0\  S,  Stirlinff  Bond* 


P\  UO,  St.  Ftaonw 


M      Q^aof  laityearXST,  OhapelStreet.. 

•      B^  (K  of  laet  year,  hat  called  feyer). 
7,  8.9,OhapelStraet. 

«  8ML  of  last  year),  5a.  Hotoria  Bead.. 
H  T^  (D  of  laet  year),  Oattle  Market  . . 
«      U^  (H  of  last  year),  16,  St.  Fanorai     . . 


Y\M,BognorBoad 


W*  (G  of  last  year),  3,  North  Gate     . . 


Z\  1«  S,  8,  Basin  Oottaces 


Y^,  88,  Orohard  Terrace 


Z\8,8oathgate 


ni*.  18.  WaehinfftOB  Street 


••       •< 


CajSOottece  In  Orohard  Path  .. 


m\  MUl  Bonn,  St.  PanTB  Boad 


•• 


C4]S10,North8ate 


Septemher  80th,  1901 


Ootoher  7th,1801  .. 


•I 


ft 


Uth.  1801 


Uth,  1881 


(6]\  IS,  Washington  Street 


.      (CIS  2,  Oakland  Oottege   .• 


•• 


••       •• 


m\  1.  OaTondSsh  Street 


C8]\Blacksmith*BShop»Northcate    .. 


88th,  1801 


Deoemher  Snd,  1901 


«          •• 

iNoD-feier. 

14th.  1901  .. 

vwm* 

« 

Non^fever. 

2Ut,1901    .. 

Fever. 

H                 •• 

NoD^erer. 

28th,  1801  .. 

Fever. 

w 

XoD-fever« 

m  4th,  1801 

Fever. 

Non-fever 


NoB^ever. 


NoB-leveta 


Non-fever. 


*  The  topographical  position  of  the  vreUa  is  shown  on  a  map  aooompanyinf  this 
report. 

(b.)  Jlie  various  methods  used  in  the  chemical  and  bacteriological 

examination  of  the  samples  of  water. 

MUctiom  Iff  MfN|p2«t.— The  samplee  were  colleoted  in  sterile  bottles,  and  tM 
pomp*  was  worked  for  some  oonsiderable  time  before  ooUeotiiif  the  sample.  Tbe 
waters  were  examined  as  soon  after  oolleotion  as  possible. 


^  All  the  samples  were  obtained  from  pump  closed  wella. 


City  of  Chichester. 

ENTERIC     FEVER. 

Spot  Map. 

'^ISt^t^ilf^SSar^Sffp^SS!^  inuoKcatuKlSraXed/  Spot 

t»€LOteriotogioai2^'  eKwumti^ed/,  try  tt^-^leuA.    Spot . 
'Eeush/WidlyusmAtoasc&^mn.  the^  ZeafeL  of  the;  Muhsaih 

V  totoj  mncUmed/hy  a,  Hive  Zuie^ts ^SmnerMUmnvV 

„ .^..^A«,....,.  .^t««riM6r«^J*««iiB«i 

^...pinh....  „  ..HweOm.  Ike  OUmOLe: 


AelJb' 


£W«ll«raiG/«h«i 


3J20  .7 .02^ 


.  NO.  7 


tal  an.! 

oloffiea 

latlon 

better 

iter;  by 

iston. 
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▲Pi.B^o.7>  This  jear  (1901-2)  the  (b)^  bacteriological  section  of  the  sabject 
On  the~'  ^^  ^01^  farther  stadied,  and  the  resalts  obtained  agree  pretty 

Ba^r^o^oa  closely  with  my  preyioas  work.  Dr.  Thomson's  report  was  so 
Bxamina^D  folly  discassed  last  year  (in  so  far  as  it  bore  or  seemed  to  bear  on 
w^w^S^by  ^y  experimeatal  work)  that  it  does  not  seem  necessary  to  recon- 
Dr.  HooBton.      sider  the  question  from  this  point  of  view,  except  incidentally  and 

with  a  view  to  supporting  or  modifying  previous  provisional 
inferences.  Further,  the  general  characters  of  the  soil  and  sub- 
soil water  and  other  considerations  bearing  on  the  question  have 
been  already  dealt  with  in  detail  so  that  it  is  not  necessary  again 
to  discuss  them. 

It  will  be  remembered  that  in  last  year's  work  30  samples  were 
examined  from  14  different  sources.  Of  these  10  were  from 
reputed  fever  areas  and  four  from  non-fever  areas.  This  year, 
owing  to  the  active  assistance  and  co-operation  of  Mr.  Saunders, 
the  city  surveyor,  it  became  possible  to  obtain  samples  from  10 
"  fever  area  "  and  10  **  non-fever  area  "  closed  pump  wells.  In 
respect  of  the  class  of  property  in  the  immediate  neighbourhood 
of  these  wells,  the  samples  from  the  fever  and  non-fever  areas 
respectively  were  obtained  under  conditions  sufficiently  similar  to 
render  a  general  comparison  between  the  two  classes  of  samples 
reliable. 

The  lines  of  experimental  work  were  very  similar  to  those 
•  adopted  during  the  previous  year;  but,  in  addition,  a  special 
series  of  observations  were  carried  out  in  the  endeavour  to  isolate 
the  typhoid  bacillus  from  the  implicated  waters.  That  portion 
of  the  work  which  corresponded  to  last  year's  research  will  be 
spoken  of  as  Part  I.,  and  the  new  part  above  alluded  to  as  Part  II. 
Part  III.,  deals  with  conclusions  and  recommendations  arising  out 
of  the  inquiry. 

The  following  is  a  summary  of  the  several  sections  of  this 
report : — 


Part  I.- 


I. — Description  of  the  samples  of  water,  with  account  of  the 
chemical  and  bacteriological  methods  adopted  in  the 
investigation. 


II. — Results  of  chemical  examination  of  the  waters. 

(1.)  Free  ammonia. 

(2.)  Albuminoid  ammonia« 

(3.)  Oxygen  absorbed  from  permanganate, 

(4.)  Chlorine. 
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III. — ^Results  of  bacterioldgieal  examination  of  the  waters.  .Am. B. Ma 7. 

(L)  Total  number  of  bacteria  (gelatine  at  20°  (Ly       obJ^ud 
(2.)  ^  Oaa "  in  gelatine  **  shake "  coltoreB  (24  hours  i^nmsu^bn 

-.A  OAO  n  \  ^  of  ChiobaBter 

at  2lr  CO*  \WeU  water;  by 

Ur.  Houston. 

(3.)  B.   coli    (and    allied    forms),  and  search   for 
B.  typhosus,  in — 

a)  0"1  cc. 

b)  1-0  cc. 

ic^  10  cc.    )  P&steur      "  filter      brushing  " 
(a)  100  cc.  )      method. 

le)  Analysis  of  the  coli-like  microbes 
isolated  from  the  various  samples 
of  well  water. 

(4)  Spores  of  B.  enteritidis  sporogenes  (Klein). 

(5)  Streptococci. 

IV. — General  summary  of  the.  chemical  and  bacteriological 
results. 


Part  II. 

I. — ^Results  of  a  special  0xamination  of  the  well  water  from 
the  reputed  fever  areas  for  the  presence  of  B.  typhosus. 

II.-^Description  of  the  methods  adopted  in  this  part  of  the 
inyestigation. 

III.— Analysis  of  the  microbes  which  on  preliminary  obser- 
vatica  in  the  plate. culture  could  not  without  further 
study  be  said  not  to  be  B.  typhosus. 


Pabt  III. 


A. — ^Fin^  conclusions. 
B. — Reoommendations. 


PART  I. 

I.  DBSCRIPTION    of     WATRB     SAMPLBS     and     of     MiEBTHODS 

ADOPTBD  FOR  THBIB  INYBSTIGATIOB. 

(a.)  The  samples  of  well  wcUer  submitted  to  chemical  and  bacterio^ 

logical  examination. 

The  following  (Table  1)  gives  a  brief  description  of  the  various 
samples. 
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AV».B«Mo.7. 

Ob  the 

OlMiDloal  and 

Baoterioloffloal 

■zamiiiatloa 

•COhiohestcr 

WaUWftter;¥r 


Table  1. 


DatcriptiOD  of  the  Sampto. 


Due  of  OoIleoUon  of 
tbeSample^ 


Reputed*  Few' 
or^-NoB-feTer" 


temple  O^,  S,  Stirling  Bond* 


PMSO,  St.  Fanonw 


Q^  d  of  lait  year),  27,  Ohapel  Street . . 


B^  (K  of  laat  year,  but  called  feyer), 
7,  8.9,OSapfllStreet. 

8^  (L  of  last  year),  5a,  Ylotoria  Boad . . 
T^  (D  of  lait  year),  Oattle  Market     . . 


U^  (H  of  last  year),  16,  St.  Fanoras 


M      TS  80,  Bognor  Boad 


W^  (G  of  last  year),  S,  North  Gate     . . 


X\  1,  S,  8,  Basin  Oottaces 


Y\  88,  Orchard  Terrace 


September  80th,  1901 


October  7th,  1901  .. 


14th,  1901  .. 


2lBt,1901   .. 


28th,1901  .. 


Z\8,Soath0ate 


n]\  18i  Washington  Street 


••       •• 


[2]^:,  Oottege  in  Orchard  Path  .. 


(S]S  MIU  Bonn,  St.  Ptnl's  Boad 


C4]\10,North8ate 


NoTember  4th,  1901 


•» 


nth.  1901 


ISth,  1991 


tSl\  18,  Washington  Street 


••       •• 


m\  2,  Oakland  Oottege 


[7]\  If  Oavendish  Street 


C8JS  Blacksmith's  Shop,  Northgate    •. 


85th,  1901 


December  Sad,  1901 


Mon-fefer. 

FOTflfa 

Feret* 

(NoB-fOTer. 

Ferer* 
Non-fever. 

Fever. 
Non-fever. 

Fever. 
Non-fever. 

Fever. 
Non-fever. 


NoiHfever 


NoB-IOver. 

Fever. 
Non-fever. 


Non-fever. 


•The  topographical  position  of  the  vreUa  is  shown  on  a  map  aooompanying  this 
report. 

(b.)  The  various  methods  used  in  tfie  chemical  and  hacteriologieal 

examination  of  the  samples  of  water. 

Mleetiom  of  iampUt.^The  eamplee  were  oolleoted  in  etmla  bottlei,  Mid  taa 
pomp*  was  worked  for  tome  oonsiderable  time  before  oollectinf  the  trnple.  The 
waters  were  ezamined  as  eoon  after  oolleotlon  as  pooiible. 


^  All  the  0MiipkM  were  obtained  from  pump  oloeed  wella. 


^ 


\ 


City  of  Chichester. 

ENTERIC     FEVER. 

Spot  Map. 


ipoe 


oaxxeriologicalfy*  ejcamined/,  try  a^  -^leuA.    Spot . 
VojofyWdVusmAtoasoertaiin.  tJus,  Jjot^eL  of  the;  sahaaiV 

Ifrown/ — ,^—^Funcma^iiut£an%etK 
•// »» ,,  ^-parpie, — ,,...Jk>rt/ufldy. 


£.WtittrliGr«hofl 


3320   y .02, 


r7 


1-1  T 


p  '  U  ii«-.i^     i^.  1-  .•**■•  ^ 


,^-.  ,,.  ■  t!v::x    a«'."» 


O    ) 


■>  J "     ..  ." '  I  •  • 
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Ckmiiieal  Examimation,  APF.  B.  No,  7 

No  elaborate  ohemical  analysee  were  carried  ont,  bat  all  the  waters  were  ohemfealan*. 
examined  for  (a)  free  ammonia,  (h^  albaminoid  ammonia,  (0)  oxygen  absorbed   Bauterioloffioa 
from  permanganate,  and  (S)  oblonne.    These  processes  are  too  well  known  to   B^mination 
require  farther  consideration.    There  are  other  and  possibly  better  methods  of   w^l  WaSr^by 
chemical  analysis  which  might  have  been  employed,  bat  my  chief  object  in  x>t.  Hooston. 
making  a  chemical  examination  at  all  was  to  obtain  some  records  relating  to  the 
amount  of  organic  matter  present  in  the  well  waters,  and  to  place  these  side 
by  side  wit^  the  obyioosly  more  important  bacteriological  data.     Moreoyer, 
the  results  obtained  by  one  or  another  chemical  method  seem  to  me  to  differ 
bnt  slightly,  and  the  advantage  claimed  now  for  one  now  for  another  test 
is  almost  trivial  in  character  considering  the  serious  intrinsic  limitations  of 
chemionl  investigations  in  their  relation  to  water  supply.    At  all  events,  the 
fact  that  chemists  are  by  no  means  in  agreement  as  to  the  best  mode  of 
chemically  examining  potable  waters  would  seem  to  Indicate  that  some  latitude 
is   permissible   in   selecting  chemical  processes  for  adoption  in  a  particular 
investigatloD. 

BacteriohgiikU  £eamiiuUion. 

An  the  waters,  without  exception,  were  filtered  through  a  sterilised  Pasteur 
filter.  The  surface  of  the  filter  was  brushed  with  a  sterile  brush,  with  10  cc.  of 
sterile  water.  1,000  ca  of  the  water  under  examination  were  used  in  each  case, 
so  that  each  cc.  of  the  filter  brushing  suspension  was  approximately  repreeenta- 
tive  of  the  bacterial  contents  of  100  cc.  of  the  original  water.  This  procedure 
made  the  work  more  laborious,  but  it  also  made  the  results  more  valuable.  Gom- 
paiatively  few  determinations  of  this  sort  may  yield  more  valuable  information 
than  a  great  number  carried  out  under  the  ordinary  conditions  of  experiment. 
Direct  cultures  (t.s.,  cultivations  made  directly  from  the  water  without  previous 
filtration)  were,  of  course,  also  made. 

Total  mtw^^er  of  haeteria  (gelatine,  at  20^  0.).^TheBe  were  made  direct  from 
the  water  in  the  usual  manner, 

•*  Qoi  *'  ia  ffoUUine  *<  shake "  eulttoFes  (2i  hours,  at  20°  C.).— As  a  rule,  two 
10  CO.  gelatine  tubes  were  inoculated,  tbe  one  with  1  cc.  (=  100  cc  of  tihe 
original  >rater),  the  other  with  0-1  00.  (=:  10  oc.  of  the  original  water),  of  the 
^  filter  brushing."  The  tubes  were  placed  in  warm  water  (about  36  to  40°  0.)  for 
a  few  minutes  to  melt  the  gelatine  ;  then  shaken  to  mix  the  contents  toge^r  ; 
placed  in  cold  water  to  allow  the  gelatine  to  become  solid  again ;  and  finally 
placed  in  the  cool  incubator  (20°  0.)  for  24  hours. 

It  needs  to  be  pointed  out  that  a  ne^pitive  result  does  not  necessarily  imply 
complete  absence  of  gas  forming  bacteria,  oven  when  a  considerable  amount  of 
the  water  ("  filter  brushing  "  method)  is  added  to  the  gelatine.  One  reason  is 
that  the  production  of  gas  is  largely  dependent  on  the  presence  of  B.  coli  and 
B.  proteus  and  their  allies,  and  that  a  certain  number  of  these  microbes  are 
necessary  to  produce  a  visible  development  of  gas  in  gelatine  **  shake "  culture 
in  a  reasonable  time.  The  test  may  be  rendered  more  delicate  by  extending  the 
inoubation  to  48  hours,  but  for  various  reasons  this  is  not  recommended.  The 
test,  indeed,  is  more  valuable  in  its  positive  aspects,  and  in  connection  with 
the  examination  of  impure  waters  and  sewage  effluents.  Spei^ng  from  the 
results  of  a  long  series  of  observations,  it  may  be  said  that  usually  crude 
•ewage  gives  a  positive  result  within  24  hours,  even  with  so  small  an  amount 
as  Y^  CO.  These  well  waters,  as  will  be  presentiy  seen,  usually  gave  a  negative 
result,  evm  with  the  bacterial  contents  of  as  much  as  100  00.  ("  filter-brushing" 
method). 

B.  ooli  (and  ehtelv  allied  forme),  and  search  for  B.  typhosus, — Both  surface 
phenol  (0*06  per  cent.),  gelatine  plate,  and  phenol  (0*06  per  cent)  broth  cultures 
were  used.  The  former  were  incubated  at  20^  G.  and  the  latter  at  37°  C.  The 
broth  cultures,  after  incubation  at  37°  G.  for  24-48  hours  were  used  for  making 
surface  phenol  (0*05  pier  'Oent)  gelatine  plate  cultures.  The  amount  of  wate  r 
used  varied ;  but  usually  cultures  were  made  containing  0*1  cc.  and  1  co.  direct, 
and  0-1  cc.  (a  10  cc.  of  the  original  water)  and  1-0  oc.  (as  100  00.)  of  the  "  filter 
brushing." 
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▲pp. B,llou7.       Than  onltivatioiu,  m  well  u  oidinaiy  gebitiiM plated  and  iiirfaoe  agar  pUtee^ 
—  were  etriotiy  aearched  for  the  preeenoe  of  B.  typtioeiu.     But  the  reaolti  wen 

Bzamina!^^  Eighty-one  miorobeB  were  made  the  subjeot  of  move  or  leas  attentiye  stndj 
oCOblobMter  Theee  were  Bab-ooltored  either  beoauae  tney  resembled  B.  ooli  or  B.  tjnphosui, 
WeU  Wa^;  by  or  beoauae,  at  the  partioalar  stage  of  observation,  their  identity  with  either  the 
Pr.HoQston.      one  or  the  other  was  uncertain. 

None  of  these  colonies  proved  to  be  B.  typhosus,  and  some  of  them  showed 
no  sort  of  kinship  to  B.  ooli ;  but  the  mi^ori^  of  the  colonies  were  to  be  thought 
of  as  those  of  B.  ooli,  or  more  or  less  closely  related  forms.  It  was  necessary, 
of  course,  not  only  to  search  for  B.  typhosus  but  also  for  B.  coli,  because  the 
presence  of  the  latter  in  any  number  must  be  regarded  as  an  index  of  the 
possibility  of  the  ooourrenoe  at  some  time^  or  other  of  the  former.  It  was  not 
anticipated,  although  prolonged  search  'was  made  with  this  object,  that 
B.  typhosus  would  be  found  in  the  well  waters. 

The  presence  of  B.  tvphosus  in  these  waters  could  only  be  thought  of  as  likely 
to  be  very  exceptional,  and  its  numbers,  if  present,  to  be  extremely  small ;  so 
that  it  was  the  more  necessary  to  fall  back  upon  determination  of  the  preeenoe 
(and,  if  present,  the  relative  abundance)  or  absence  ^and,  if  absent,  from  what 
amount)  of  some  microbe  of  intestinal  sort  (0.^.,  B.  coli)  as  a  means  of  measuring 
Uie  degroe  of  potential  harmf ulness  of  the  well  waters.  A»  regards  the  relative 
values  of  gelatine  plates  and  broth  cultures,  with  subsequent  plating,  I  am  in 
some  doubt.  Unquestionably  the  gdatine  plates  enable  a  large  number  of 
different  strains  of  ooli-like  microbes  to  be  studied,  whereas  the  broth  cultures 
tend  to  *'dxaw  out,*'  so  to  speak  some  one  particular  strain  of  B.  ooli  at  the 
expense  of  all  other  strains. 

As  regards  B.  typhosus,  It  is  usually  held  that,  as  it  is  likely  to  be  present  in 
very  small  number,  primary  gelatine  plates  are  not  nearly  so  valuable  as  secondary 
ones  (that  is,  plates  made  from  primary  broth  cultures).  The  idea  being  that 
B.  t^hosus  multiplies  in  the  broth  to  an  extent  allowing  of  its  subsequent 
isolation  from  the  plates  made  from  the  broth  culture.  This,  of  course,  is  quite 
true,  but  as  B.  coli  is  always  likely  to  be  present  as  well,  and  in  greater  numbers 
(an  initial  advantage  to  this  microbe),  and  as  it  multiplies  at  a  much  greater  rate  (an 
inherent  advantage  possessed  by  B.  ooli)  than  B.  typhosus,  the  especial  value  to  the 
investigator  of  the  broth  metiiod  may  not  be  real.  And  every  hour  delayed 
in  making  plates  from  the  br^th  cultures  may  actually  diminish  instead  of 
increasing  the  chances  of  ultimately  isolating  the  B.  typhosus ;  for  the  reaeon 
that,  altlumgh  the  broth  method  would  undoubtedly  lead  to  an  increase  in  the 
number  of  typhoid  bacilli,  it  might  actually  diminish  their  number  relative  to 
the  total  number  of  other  microbes  also  present.  However  this  may  be,  I 
made  full  use  of  bot^  these  methods.  As  regards  agar  cultures,  my  own 
experience  has  been  that  most  microbes  (and  perhaps  especially  B.  coU)  grow 
in  a  more  characteristic  fashion  in  gelatine  than  in  agar  cultivations.  But 
this  opinion  is  by  no  means  shared  by  all  bacteriologists.  As  a  matter  of  fact 
most  of  the  Chichester  waters  yielded  a  very  small  crop  of  colonies  in  the  agar 
cultures,  even  when  0*1  oc.  of  the  10  cc.  **  filter  brushing  **  of  1,000  oa  waa 
employed. 

Sparsi  of  B,  enteritidu  *jforogeM$  (Klein). — Sterile  milk  tubes  were  inoculated 
severally  with  0*1  cc.  (=s  10  cc.  of  original  water),  1*0  oc.  (^  100  oa),  and 
S-0  oa  (=  200  CO.),  of  a  10  cc.  '*  filter  bru^iing  "  of  1,900  cc.  of  the  water.  After 
heating  to  80°  0.  for  10  minutes  the  milk  tubes  were  placed  in  wide-mouthed  and 
stoppered  tubea  containing  a  freshly  prepared  mixture  of  pyrogallio  add  and  potas- 
sium hvdrate  solution,  and  incubated  at  37°  C.  for  48  hours.  Preparatorv  to  use, 
the  miik  tubes  were  boiled  for  half  an  hour  and  then  quickly  cooled.  This 
procedure  is  very  necessary  ;  and  it  is  equally  important  to  extend  the  time 
of  observation  of  the  milk  cultures  to  48  hours  if  the  results  are  negative  in 
84  hours.  * 

Streptoeoeoi, — Surface  agar  plate  cultures,  incubated  at  37°  C,  were  need 
Usualfy  the  i^atee  were  inoculated  with  0*1  00.  (=  10  cc.)  of  a  10 ca  ''filter 
brushing"  of  1,000  cc.  of  the  original  water.  The  minute  oohmiee  were  snb- 
oultured  in  broth  (incubated  at  37°  0.),  and  if  a  miorosoopio  examination  of  the 
resulting  growth  proved  satisfactory  they  were  further  studied  in  litmus  milk, 
and  other  media. 
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II.— Results  of  thb  Ghhmioal  Examination  of  Twbnty 
Samplbs  of  Chiohbstbr  WbiiL  Watbb  obtainbo  from 
Twbnty  Diffbrbnt  Sourobs. 

The  chemical  results  are  giyen  in  the  following  table  : — 

Table  2. 

Showing  the  Results  of  the  Chemical  Examination  of  Twentj 
Samples  of  Chichester  Well  Water  obtained  from  twenty 
different  sources,  as  regards  the  amount  of  Free  and  Albu- 
minoid Ammonia,  Oxygen  absorbed  from  Permanganate,  and 
Chlorine. 

[Results  stated  as  parts  per  100,000.] 


APP.B,K0.7. 

On  the 

Obemical  and 
Baoteiiolofficftt 
Examination 
of  Ohlohester 
WeU  Water  ;b7 
Dr.  Houston. 


DoBoription  of  the  Sample 
of  Water. 


Sample  O*,  2,  Sttrttng  Soad 
ber30th.l00L 


Soad.   Septem- 


P^  lao,  St  Fanoras.   Septem- 
ber30th,190L 

QS  27,  Ohapel  Street    Octo- 
ber 7th.  1901. 

B\  7,8. 9,  Chapel  Street  Octo- 
ber 7th,l901. 

S\  68.  Victoria  Boad.    Octo- 
ber 14th,  190L 

T*.  Cattle  Market    October 
14th.  1901. 

US  16,  Sr.  Fancnw.    October 
22nd,  190L 

Boad.    Ooto- 


Free 
Ammonia. 


Albu. 

minoid 

Ammonia. 


absor 
from 

Permanganate 

(4  hours  at 

the  room 

temperature). 


ChloriniL 


IVaces. 


^S  90,  Bocnor  Bo 
ber2£id,190L 


WS  2.Northgate.  October  29th, 

XS  Baain  Oottacea    October 
29th.  190L 

T\  82,  Orchard  Terrace.   No- 
▼ember  4th,  190L 


Z\  2,  Southsate.    November 
4th.  ■ 


outhsat 
1, 1901. 


CHS  U,  Washinffton   Street 
November  Uth,  190L 

C31S  Cottaire  Orchard  Path. 
November  11th,  190L 

IS}\  Mill  House.    November 
iath,19(H. 

(41*,  10,  Northgate.  November 
18&,190L 

fJS}\  IS,    Washinffton   Rtreet 
November  26th,  190L 

Vn\    1,    Cavendish     Street 
December  2nd,  1901. 

[9]*,  Blacksmith's  Shop.   De- 
cember 2nd,  1901. 


It 


'0016 

1*28 
'0024 
"0024 
'0016 

S'6 
'0104 
'048 
'0032 


'004 
'004 
'0082 
'004 
'004 
'004 
'0084 
'0064 
'004 
'0082 
,'0064 
'01D4 
-02 
'0066 
'0066 
'0066 
'048 
'0064 
'0064 
-0066 


Traces. 


•01 
Traoes. 


'014 


'0470 
'091 
'009 
Traces. 
'012 
*096 


2'8 

2*4 

2*8 

2*8 

2*0 

9'9 

2'4 

2'2 

2*1 

2*2 

4*2 

8'6 

4'6 

6'8 

2*4 

8*8 

7*6 

4' 

6 

2'9 
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On  the 

Ohemical  and 
Baeteriologieal 
Bzftmination 
of  Ohidhester 
Well  Water;  by 
Dr.  Houston. 


AVF.B.Na7.  (1.)  Free  ammonia, — It  will  be  noted  that  in  the  case  of  the 
majority  of  the  samples  the  relative  absence  of  free  ammonia  was 
conspicuoas.  The  most  notable  exceptions  were  [1]*  and  [5]'  in 
which  the  amount  was  excessive.  That  these  particular  well 
waters  had  been  i)olluted  with  matter  of  animal  outcome  is  very 
probable. 

(2.)  Albuminoid  ammonia. — ^Adopting  the  general  view  that  a 
good  drinking  water  should  not  contain  more  than  0*008  parts 
per  100,000  of  albuminoid  ammonia,  it  is  to  be  noted  that  only 
three  samples  could  have  been  condemned  on  the  basis  of  this 
test  alone,  namely,  Z\  [1]\  and  [5]*. 

(3.)  Oxygen  absorbed  from  permatiganate, — ^None  of  the  waters, 
as  judged  by  this  test,  could  be  regarded  as  other  than  of  great 
organic  purity.  The  results,  when  consider^  in  conjunction  wiUi 
the  chlorine  and  other  chemical  records,  lead  one  to  doubt  if  this 
test  can  be  relied  on  in  all  cases. 

(4.)  Chlorine, — ^The  chlorine  figures  were  of  some  interest.  As 
11  out  of  20  samples  yielded  between  2  and  3  parts  of  chlorine  per 
100,000,  and  as  in  8  of  these  the  figures  were  nearer  2  than  3 
parts,  it  probably  would  be  a  moderate  estimate  to  regard  over 
3  parts  as  suspicious.  In  this  view  of  ihe  case,  samples  T\  T^,  Z\ 
[1]S  [2]S  [4]S  [5]S  [6]S  and  H]'  would  all  come  under  the  ban  of 
suspicion.  Samples  [5]^  [2]*,  [7]',  [1]',  and  [6]*  contained 
respectively  7'5,  5*8,  6'1,  4*5,  and  4-3  parts  of  chlorine,  and  two  of 
these  [5]^  and  [1]^  yielded  also  very  high  figures  as  regards  free 
and  albuminoid  ammonia.  Chemists  are  by  no  means  agreed  as  to 
the  amount  of  chlorine  in  shallow  well  waters  which  may  reason- 
ably be  regarded  as  naturally  present  (proper,  that  is,  to  the  strata 
from  which  water  is  derived),  and  which,  Ib^refore,  need  not 
excite  any  suspicion  of  objectionable  contamination.  Nor  is  this 
surprising  considering  the  wide  difference  in  the  amount  of 
chlorine  observed  in  wells  seemingly  unpolluted  in  different 
lodalities.  Indeed,  each  and  every  case  must  be  judged  on  its 
own  merits,  the  chlprine  figures  being  interpreted  in  the  light  of 
a  knowledge  of  the  local  conditions,  and  in  relation  to  the  other 
chemical  data.  But  when,  as  in  the  present  case,  a  number  of 
wells  of  approximately  the  same  depth  and  mode  of  construction 
are  situated  within  a  measurable  distance  of  each  other,  and  show 
such  variations  as  from  2*0,  S*  to  7-5,  [5]*,  the  inference  is  of  a 
strong  kind  that  the  wells  yielding  high  figures  are  liable  to 
pollution  of  animal  sort. 

Comparing  this  year's  work  with  that  of  the  previous  year,  it 
must  be  remembered  that  a  few  of  the  wells  were  no  longer 
available  for  obtaining  samples,  and  also  that  a  considerable 
number  of  new  wells  was  added  to  the  list.  These  facte  being 
borne  in  mind,  the  general  agreement  between  the  resulte  is 
worthy  of  note.  Briefly  stated,  such  a  comparison  shows  that  in 
each  year  the  majority  of  samples  examined  yielded  resulte  un- 
equivocally  good.  But  unquestionably  the  resulte  of  this  year's 
work  tended  more  than  those  of  the  preceding  year  to  show  that 
not  all  the  well  waters  were  free  from  suspicion  of  dangerous 
fouling  with  matters  probably  of  recent  animal  outcome. 
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III.— RBBULT8    OF   TUH    BAGTBRIOLOOIOAL    EZAMIETATION    OF    AVP.B^aT. 

TWBNTT  SAMPLBS  OF  GHIOHBSTBR  WBLL  Water  OBTAINED  OatlM    ,      . 

OhemlMl  and 

FROM  Twenty  Diffbrbnt  SoxmcES.  ilSSS^T* 

of  OhloliMtar 

(1.)  Total  number  of  bacteria  (gelatine  at  TXf  C).    The  resQlta  ^^^^^^ 
obtained  are  ahown  in  Table  3. 

Table  3. 

Showing  as  regards  total  number  of  bacteria  in  1  cc.  (gelatine|at 
20°  C.)  the  results  of  the  bacteriological  examination  of  20 
samples  of  Chichester  well  water  obtained  from  20  different 
sources. 


Deseriptioii  of  the  Sample  of  Water. 


m^i^m 


Total  S  umber 
of  Bacteria 

in  1  oa 
(Gelatine  aft 

SO^O.) 


ft 


n 


» 


If 


i> 


t« 


Sample  OS  2,  Stirling  Boad«    September  80th,  1901 

PS  120,  St  PanoeaB.    September  80th,  1901      ... 
QS  27,  Chapel  Street.    Ootober  7th,  1901 
RS  7,  8,  9,  Chapel  Street.    October  7th,  1901    ... 
SS  52,  Victoria  Road.    Ootober  14th,  1901 

TS  Cattle  Market.    Ootober  Hth,  1901 

n\  16,  St  Panoras.    October  22nd,  1901 
VS  39,  Bognor  Road.    Ootober  22nd,  1901 

WS 1,  N<Mrthgate.    October  28th,  1901     

X\  Basin  Cottagee.    Ootober  28th,  1901 

T\  82,  Orohard  Terrace.    Norember  4th,  1901  ... 

ZS  2,  Sonthgate.  .  NoTember  4th,  1901 

[1]',  I8»  Washington  Street    NoTember  Uth,  1901 
[S]>,  Cottage  Orohard  Path.    Noronber  11th,  1901 

[81>,  MiU  HooM.    Norember  18th,  1901 

[4]S  10,  Vorthgate.    Norember  18th,  1901 

[6]S  18,  Wadiington  Stieet    Norember  25th,  1901 

L6]\  2,  Oaklande.    Norember  25th,  1901 

[7]S  1,  CaTendiah  Street    December  2nd,  1901 
[8]\  Blacknnith'e  Shop.    Deoembar  2nd,  1901 ... 


•I 


tf 


f» 


••• 


1 
30 
71 
298 
270 
140 
160 
10 
280 
1,080 
880 
8,440 
1,920 
2,400 
1,680 
1,840 
264 
1,320 
60 
107 


AVP.  B,  No.  7» 

Onth« 

Chemical  and 
Bacteriological 
Examination 
of  Ohictaeeter 
WeU  Water;  by 
Dr.  Honstot*. 
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It  \riU  be  seen  from  the  table  that  of  these  20  samples  five  (0\ 
PS  QV  VJ,  [7]0  yielded  less  than  100  microbes  per  cc-    Seven 


samples  CR\  S\  T,  V\  W,  [5?,  [8]0  contained  over  100,  but .  ^ 
than  500,  and  one  sample  [Y]^  between  500  and  1,000  ^cteria  m 
1  cc.  The  remaiAing  seven  samples  (X\  Z\  [1]S  [21\  [3]\  W » 
[6]0  contained  more  than  1,000,  but  less  than  4,000  nucrobes 
per  cc. 

On  the  basis  of  this  test  without  any  knowledge  of  the  circnm- 
stances  of  the  water  supply— and  tentatively  regarding  less  than 
100  as  indicating  a  pure,  and  less  than  500  a  fairly  pure,  between 
500  and  1,000  as  suspicious,  and  over  1,000  bacteria  per  cc.  (gela*12S 
at  20*  C.)  a  bad  water— then  rather  more  than  half  (12  out  of  20) 
the  samples  were  satisfactory. 

As  regards  the  sorts  of  bacteria  met  with  in  the  cultures,  the 
microbes  of  coli-like  appearance  will  be  considered  in  a  separate 
section.  Excluding  these  coli-like  microbes,  no  special  study  was 
made  of  the  kinds  of  microbes  present  in  the  well  waters.  But, 
of  course,  such  "water  microbes"  as  the  fluorescent  bacteria 
(liquefying-  and  noa-liquefyiogV  ««d. -B.  agborescens^were  coa> 
stantly  found  in  the  cultures.  B.  mycoides,  the  ^mutiter  bacillus 
of  soil,  and  cladothrix  were  relatively  absent.  These  microbes 
notwithstanding  their  abundance  in  suprficial  soil,  are  not 
commonly  found  in  water  cultures.  Their  presence  in  water  in 
any  number  always  points,  in  my  experience,  to  %oil  disturbance 
of  one  sort  or  other,  e^.^  flood  water. 

(2.)  "  Ga8 "  in  gelatine  ''shake  cultures "  (24  hours  at  20*  C). 

The  results  obtained  were  chiefly  of  a  negative  character,  they 
are  shown  in  Table  4. 


Table  4. 

Showing  as  regards  the  "gas"  test  the  results  of  the  bacteriological 
examination  of  20  samples  of  Chichester  well  water  obtained 
from  20  different  sources. 


Description  of  the  Sample  of  Water. 


If 


tt 


"'GM^'inQelatiiio 

Sliake  Caltore  (34 

koiin  at  90"*  G.> 


100oo.§ 


Sample  0',  2,  Stirling  Road.    September  SOth,  1901      ... 
PS  12Cl,  St.  PanoiM.    September  80th,  1901     ... 
Q*  27,:Chapel  Street.    October  7th,  1901 
>,       K\  7,  d,  9,  Caiapel  street.    October  7th,  1901    ... 
M       BS  52,  Yidtoria  Bead.    October  14th,  1901 


... 


•  01  cc.  of  a  10  00.  •«  filter  briuhing  "  of  1,000  oo.  (as  10  oo.  of  original 


ter). 
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Table  4 — cotitinued. 


BoMsripiioii  of  Uie  Sample  of  Water. 


Sample  T>,  Cattle  Market.    October  14th,  1901 

n       U<,  16,  St.  Panoras.    October  22nd,  1901 
y>,  39,  Bognor  Road.    October  22xid,  1901 

W,  2,  Northgate.    October  88th,  1901 

X>,  Basin  Cottages.    October  28th,  1901 

T>,  32,  Orchard  Terrace.    November  4th,  1901 ... 
ZS  2,  Sonthgate.    KoTember  4th,  1901 


f» 


•"tf 


M 


If 


n 


»f 


n 


•> 


»f 


tf 


ft 


[1]>,  18,  Washington  Street.     NoTember  11th, 
1901. 

[2]\  Cottage  Orchard  Path.     November  11th, 
1901. 

[3]S  Mill  House.    November  18th,  1901 

[4]),  10,Northgate.    November  18th,  1901 

[6]S  13,  Washington  Street.     November  26th, 
1901. 

[6]\  2,  Oaklands.    November  25th,  1901 

[7]\  1,  Cavendish  Street.    December  2nd,  1901 

[8]>,  Bla(Bksmlth*B  Shop.    December  2nd,  1901... 


"Qas"inGefaitine 

Shake  Galtare  (24 

hoaxB  at  20°  C). 


100cc.§ 


+ 
+ 


*  0*1  CO.  of  a  10  oa  **  filter  bmshing  **  of  1,000  oc.  (=10  co.  of  original  water). 
§  1*0       „         „  „  „  (=100  00.  „  „    ). 


AFP.B,Na7 

Ontha 

Chemical  and 
Bacteriological 
Examination 
of  Ohiohaster 
Well  Water:  by 
Dr.  Honston. 


It  will  be  seen  that  no  less  than  18  oat  of  the  20  samples  failed 
to  give  a  positive  result,  even  when  the  bacterial  contents  of  100  cc. 
were  added  to  the  gelatine.  In  its  negative  aspects  this  test,  even 
when  dealing  with  the  bacterial  contents  of  a  large  bnlk  of  water, 
is  not  necessiarily  a  safe  indication  of  wholesomeness.  A  consider- 
able number  of  gas-forming  bacteria  must  needs  be  present  in 
the  amount  of  water  used  for  cultural  purposes  in  order  to  prodijce 
a  visible  development  of  gas  in  gelatine  shake  cultures  within 
24  hours.  It  is  in  its  positive  aspects  and  in  connection  with  the 
bacteriological  examination  of  sewage,  sewage  effluents,  and 
impure  waters  that  the  test  is  of  special  value.  The  wide  dis- 
tinctiou  between  the  above  results  and  the  results  obtained  in  the 
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AFP. B, NaT.  examination  of  crude  sewage  is  worth  noting  Cmde  sewage 
nearly  always  gives  a  positive  result  with  ^^^  cc,  whereas  18  out 
of  the  20  samples  of  well  water  yielded  a  negative  result  with 
100  cc. 


On  the 
Obamloftl  and 
Baeteriolofflcal 
BxAmimttton 
of  Ohioliester 
Well  Water;  by 
Dr.  Homton. 


(3.)  B.  coli  (and  closely  allied  formn\  and  search  for  B.  typhosus. 
— The  work  carried  out  under  this  heading  was  of  an  extensive 
character,  and  must  needs  be  considered  in  separate  sections. 

It  is  convenient  to  consider  in  the  first  place  the  series  of 
experiments  in  which  surface  gelatine  plate  cultures  r(a)  0*1  ce. 
and  (b)  10  cc.  of  the  water]  were  used,  and  afterwards  Uiose  in 
which  primary  broth  cultures  and  secondary,  gelatine  plate 
cultures  [(c)  1  cc. ;  (d)  10  cc. ;  (e)  100  cc.  of  the  water]  were 
employed. 

fa.)  Presence  or  absence  of  B.  coli  in  0*1  cc.  Surface  phenol 
(0*05  per  cent.)  gelatine  plate  cultures. — ^The  results  are  shown  in 
Table  5. 


Tablh  5. 

Showing  as  regards  presence  or  absence  of  B.  coli  (or  allied 
forms)  in  0*1  cc.  the  results  of  the  bacteriological  examination 
of  30  samples  of  Chichester  well  water,  obtained  from  20 
different  sources. 

[Surface  phenol  gelatine  plate  method]. 


Sample  0*  .. 

«. 

No  growth  in  plate. 

1* 

P»  .. 

• 

No  snb-cultureB  made ;  no  oolonlee  like  B.  coli. 

N 

Q*.- 

- 

f*                                         M                                         « 

n 

B».. 

- 

n                             n                             m 

n 

S»  .. 

+ 

See  Microbe  18.  table  10(B.  coli  or  aUied  form) ;  alM  mteobe  17: 
(no  kinship  to  B.  coli). 

n 

T».. 

- 

No  snb-cultureB  made ;  no  ooloniei  like  B  oolL 

m 

U».. 

+ 

iS00  Microbe  28.  table  10  (a  ooU  or  alUed  form)  s  aleo  nieiobe  » 
(no  kinship  to  B.  coU.) 

m 

v*.. 

- 

No  snb-cnltures  made ;  no  ooloniet  like  B.  coll. 

n 

w».. 

+ 

See  Microbe  38,  table  10  (B  ooU  or  aUied  form). 

n 

X»  .. 

- 

n         88.tabIelO(nokindiiptoB.coU). 

1* 

T».. 

- 

48,  table  10  (no  kinship  to  B.  eoU). 

« 

Z».. 

- 

No  Bub-oultnres  made ;  no  coloniee  like  B.  oolL 

N 

ri]* 

- 

See  Microbe  58,  table  10  (no  kinship  to  B.  ooU). 

M 

ra* 

- 

„         65.  table  10  (no  kinship  to  B  ooUX 

H 

tS]* 

- 

No  sub-cultures  made ;  no  colonies  like  B  colL 

M 

[41* 

?+ 

See  Microbe  81,  table  10  (f  B  ooli  or  allied  formX 

« 

tB3» 

- 

•         70,  table  10  (no  kinship  to  B.00U), 

n 

[6]» 

- 

H         7S,  table  10  (no  kinship  to  B.  ooUX 

• 

m* 

- 

No  sub-cultnres  made ;  no  colonies  like  B.  ooU. 

m 

C8]* 

« • 

^ 

••                                 ••                                  M                                  W 
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It  will  be  noted  that  four  (S\  IP,  W*,  and  [4^]  )  out  of  the  twenty  ajpf.  b.  Ko.  7. 
samples  of  water  yielded  coll-like  microbes  in  O'l  cc.  The 
remaining  sixteen  samples  either  showed  no  colonies 
resembling  B.  coli  in  the  0*1  cc.  plate  cnltares ;  or,  any  colonies 
simulating  B.  coli  on  preliminary  observation  in  the  plate  culti- 
vations were  found  on  further  investigation  to  bear  no  close 
kinship  to  B.  coli. 

Without  raising  the  vexed  question  of  standards,  it  is  per- 
missible to  say  that  there  seems  no  justification  for  "  passing  ** 
a  water  containing  in  0*1  cc.  microbes  seemingly  closely 
akin  to  B.  coli  when  bacteria  of  comparable  sort  may  be 
wholly  absent  from  1, 10,  or  even  100  cc.  of  other  waters  of  less 
suspicious  sort. 

(b.)  Presence  or  absence  of  B.  coli  in  10  cc.  surface  pJienol 

S05  per  cent.)  gelatine  pkUe  cultures, — ^The  results  are  diown  in 
ble6. 


Tablb  6. 

Showing  as  regards  presence  or  absence  of  B.  coli  (or  allied 
forms)  in  10  cc*  the  results  of  the  Bacteriological  Examina- 
tion of  20  samples  of  Ohichester  well  water  obtained  from  20 
different  sources. 

[Surface  phenol  gelatine  plate  method.] 


Sample  O^.. 

- 

No  BQb-onltiireB  made ;  no  oolonles  like  B.  ooli. 

m 

F»«       .. 

+ 

Sm  Microbee  8  (B.  ooU  or  allied  form),  4  (faUy  of  B.  ooU) ; 
microbes  1, 2  (no  kinship  to  B.  coli),  table  10. 

m 

Q« ..       .. 

- 

8u  UicrobcB  9  and  10,  table  10  (no  kinship  to  B.  ooli). 

» 

B» ..       .. 

f+ 

See  Microbe  13  (some  kinship  to  B.  ooli)  and  14  (no  kinship  to 

B.OOU)  table  10. 

t« 

8«  ..       .. 

- 

n         19  (BO  kinship  to  B.  coli),  table  10. 

•• 

■P..       .. 

+ 

See  Microbes  83  and  24  (B.  ooU  or  allied  form),  table  10. 

N 

U» ..       .• 

+ 

See  Microbe  29  (B.  coli  or  aUied  form)  table  10. 

« 

V» ..       •. 

- 

No  sub-cultures  made ;  no  colonies  like  B.  colL 

ft 

w»..     .. 

T+ 

See  Microbe  87  (some  kinship  to  B.  coll),  table  10. 

'      •  ri  00.  of  a  10  cc.  **  flher  brushing  "  of  MOO  co.  of  the  erisi^al  water.   Pasteur  **  Alter 
brushing"  method. 

t  In  the  ease  of  this  sample  a  posittve  result  was  obtained  with  0*1  cc  of  the  writer. 
{0ee  prerious  table.) 


IPP.  B.  Na  7. 
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Table  6 — continued. 


Sample  X^  .• 

•  • 

M 

4S^  Microbe  38  (no  kinship  to  B.  coli),  table  10. 

« 

Y».. 

••k 

T+ 

n 

46  (some  kinship  to  B  ooU),  table  10. 

« 

Z^  .. 

- 

No  Bob-enltures  made ;  no  oolonlee  like  B.  oolt 

n 

[1]* 

- 

See  Microbe  64  (no  kinship  to  B.  ooU).  table  la 

m 

[2]^ 

T+ 

H 

66  (some  kinship  to  B.  ooli).  table  10. 

m 

[3J* 

- 

•• 

62  (no  kinship  to  B.  coU),  table  10. 

n 

[4]» 

r+ 

tf 

63  (f  &  coli  or  aUied  form),  table  10. 

tf 

[5]^ 

T+ 

n 

71  (apnrt  from  tardy  liquefaction  very  like  B.  eoli), 
table  10. 

w 

[6]^ 

- 

tf 

78  (no  kinship  to  B.  ooli),  table  10. 

m 

C7]» 

, , 

T+ 

n 

78  (some  kinship  to  B.  coU),  table  10. 

w 

(8J* 

" 

No  snb-cultaree  made ;  no  eolonies  like  B.  ooll. 

*  In  the  case  of  this  sample  a  positive  result  was  obtained  with  1  co.  of  the  water. 
iSee  next  table.) 

From  the  above  table  it  will  be  seen  that,  when  as  much  as 
10  cc.  of  the  water  was  subjected  to  the  phenol  gelatine  test^ 
exactly  one-half  of  the  samples  examined  yielded  ooli-Iike 
microbes.  Some  of  the  microbes  isolated  were  qaite  typical  of 
B.  coli,  others  failed  in  one  or  more  respects. 

A  water  containing  B.  coli  in  O'l  cc.  may  with  reason  be  con- 
demned, bat  when  the  quantity  inyoWed  is  10  cc.  the  question 
may,  perhaps,  be  a  debatable  one.  Strictly  speaking,  no  potable 
water  should  contain,  even  in  100  cc.  or  more,  any  microbe  which 
can  reasonably  be  considered  as  being  of  recent  intestinal  out- 
come. But  there  is  great  difficulty  in  coming  to  any  definite 
conclusion  regarding  the  past  history  of  the  coli«like  microbes 
met  with  in  water  and  soil  cultivations ;  moreover,  the  variability 
of  the  organisms  belonging  to  the  coli  group  is  so  great  that  it  is 
a  difficult  task  to  determine  whether  a  particular  micro-organism 
should  or  should  not  be  classed  as  B.  coll.  R  coli,  as  compared 
with  its  sparse  distribution  in  waters  and  soils,  is  so  peouliarly 
abundant  in  sewage  that  it  seems  both  unwise  aqd  unnecessary 
to  push  this  valuable  test  too  far.  Perhaps  a  moderate  view  of 
the  question  would  be  to  regard  samples  P^  R*,  T^  U^  W^  Y*, 
[2]S  [4]S  [5]S  [71S  as  suspicious,  and  samples  0^  Q^  T», 
XS  Z\  [1]S  [3]S  L6JS  [8]S  as  showing  no  evidenqe  of  impurity 
on  the  basis  of  the  B.  coli  test  when  10  cc.  of  the  water  was 
submitted  thereto.  Sample  S^  contained  many  liquefying 
colonies,  and  although  the  microbe  isolated  from  the  10  oc. 
culture  did  not  prove  to  be  B.  coli,  a  positive  result  was  obtained 
with  the  0*1  cc.  of  the  sample  culture  as  shown  in  a  previous 
table. 


(c.)  Presence  or  dbsence  of  B.  coli  in  1  oc.  Primary  broth 
cultures  and  subsequent  gelatine  plating  method.  The  results 
are  shovm  in  Table  7. 


S09 

Table  7.  a».  bjio.  . 

On  the 
Oh«miesI  and 
Bacterioloffieal 

Showing  as  regardB  presence  or  absence  of  B.  coli  (or  allied  forms)  S^SJSSSSS 

in  1  CO..  the  results  of  the  bacteriological   examination  of  weii  water;  by 

20  samples  of  Chichester  well  water  obtained  from  20  different  ^'  ^""^^ 
Bonroes. 

[Primary  broth  and  subsequent  plating  method.] 


Sample  O^  .. 

No  Bnb-oultaree  made ;  do  colcnlcs  like  B*  coll. 

«• 

P»  .. 

- 

M                                    w                                    n 

■• 

Q*.. 

- 

t»                                   n                                   n 

M 

B».. 

- 

w                                          W                                          M 

II 

8^  .. 

+ 

See  Microbe  80  (B.  coli  or  allied  form),  table  10. 

m 

T».. 

+ 

«         26  (B.  coli  or  allied  form),  table  10. 

m 

U».. 

+ 

„         SI  (B.  coli  or  aUled  formX  table  10. 

m 

V*.. 

- 

No  snb-cnlttxres  made ;  no  ooIodIm  like  R  coll. 

N 

•W»., 

- 

n                     n                     n                     » 

■ 

X».. 

+ 

See  Microbe  42  (B.  coli  or  allied  form),  table  10. 

tf 

T».. 

F+ 

47  (some  kinsbip  to  B.  coli),  table  10. 

t 

Z».. 

- 

«         60  (no  kinship  to  B.  coli),  table  ID. 

M 

[1]* 

- 

No  Bub-cnltnree  made ;  no  colonies  like  B.  ooli). 

N 

m» 

+ 

See  Microbe  58  (B.  coli  or  allied  form),  table  10. 

M 

ra* 

+ 

„         64  (B.  coli  or  allie(f  form),  table  10. 

W 

[4J» 

+ 

H         87  (B.  coli  or  allied  form),  table  10. 

» 

[BJ* 

— 

74  (no  kinship  to  B.  ooU),  table  10. 

l» 

tej* 

- 

No  sub-cultares  mode,  no  colonies  like  B.  coli. 

n 

m* 

- 

M                      w                      w                      n 

m 

[81» 

"" 

N                       »                       M                      n 

*  In  the  case  of  this  sample,  B.  coli  was  found  in  0*1  oc.  of  the  water  {tu  table 
dealing  with  O'l  oc  onltures). 


From  the  above  table  it  appears  that  eight  out  of  the  twenty 
samples  ccmtained  6.  coli  (or  allied  forms)  in  1  cc.  As  regards 
sample  W^,  although  no  B.  coli  were  found  in  the  1  cc.  culture, 
this  microbe  was  found  in  the  O'l  co.  cultivation.  It  may  there- 
fore be  said  that  nearly  half  of  the  samples  were  open  to  suspicion 
of  danger  from  animal  contamination.  Most  bacteriologists 
would  without  hesitation  condemn  a  water  containing  any  B.  coli 
in  1  cc.  of  the  sample. 

(d.)  Presence  or  absence  of  B.  coli  in  10  cc.  Primary  broth 
cultures  and  subsequent  gelatine  plating  method.  The  results  are 
shown  in  Table  8. 
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Tablb  8. 
Showing  as  regards  presence  or  absence  of  B.  coli  (or  allied 


APT.  B,  NO  7. 
On  the 

Ba^rioi<Mrimi  forms)  in  lO  cc.*,  the  results  of  the  bacteriological  examina- 

ofOM^fMU?  ^^^^  ^^  ^0  samples  of  Chichester  well  water  obtained  from 

Well  Water;  by  20  different  sources. 

Dr.  Hoofltoa 

[Primary  broth  and  subsequent  plating  method.] 


Sample  0*  .. 

- 

No  rab-oulinree  mAde ;  no  ooloniet  like  B.  ooU. 

•     tPS. 

- 

m 

N                                 «                           ■ 

H      Q*.. 

+ 

See  Microbe  11  (B.  coll  or  oloeely  alUed  form),  table  10. 

..      B».. 

+ 

■ 

15  (&  ooli  or  olotely  allied  form),  table  Itt. 

n         B»  .• 

+ 

m 

21  (B.  ooli  or  aUied  form),  table  10. 

»      T».. 

+ 

m 

M  (a  ooU  or  aUied  form),  table  10. 

.    iy».. 

+ 

w 

82  (B.  ooU  or  allied  form),  table  10. 

.     v».. 

+ 

n 

34  (&  coU  or  allied  form),  table  10. 

n        W».. 

t+ 

m 

40  (t  lome  Unehip  to  &  ooU),  table  10. 

n        X».. 

+ 

n 

43  (B.  coU  or  oloeely  aUied  form),  table  10. 

H       T».. 

+ 

m 

48  (B.  coU  or  oloeely  aUled  form),  table  10. 

z».. 


iiy 


w 


[SU 

+ 

[41» 

+ 

[5J* 

+ 

[6]» 

- 

m* 

f+ 

[8J« 


61  (a  coli  or  oloeely  allied  form),  table  10. 


No  rab-onltures  made ;  no  eoloniee  like  a  ooa 


See  Microbe  60  (B.  ooU  or  oUied  form),  toble  10. 


66  (B.  ooU  or  allied  form),  table  10. 


68  (a  col!  or  oloeely  allied  form),  table  16l 


76  <a  coU  or  allied  form),  table  10. 


77  (B.  coli  or  allied  form),  table  10. 


70  (B.  coU  or  allied  form),  table  10. 


No  fnb-cultnres  made ;  no  coloniee  like  a  ooU. 


*  0*1  CO.  ot  a  10  oc. "  filter  brushing"  of  1,000  oa  of  the  original  water.  Paetenr  "  filter 
bnuhing**  method. 

t  In  this  Munple  a  coU-like  microbe  was  fonnd  in  the  10  co.  gelatine  platea. 

It  will  be  noted  that  fifteen  out  of  twenty  samples  yielded  ooli- 
like  microbes  in  10  cc.  (primary  broth,  and  subsequent  plating 
method). 

(e.)  Presence  or  absence  of  B.  coli  in  100  cc.  Primary  broih 
cultures  and  subsequent  gelatine  plating  method.  The  resulta  ai« 
shown  in  Table  9. 
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Table  9. 


.JLVP.B,No.7. 

Ob  the 
Ohemlcalaod 


wing  as  regards  presence  or  absence  of  B.  coli  (or  allied  iS?!il5ffij^ 

forms)  in  100  ce.*  the  results  of  the  bacteriological  ezamina-  weuwaS^b 

tion  of  20  samples  of  Chichester  well  water  obtained  from  DnHouiton.  ^ 
20  different  sonrces. 

[Primary  broth  and  subsequent  plating  method.] 


Bami»l«0«.. 

- 

No  sabHSultares  made ;  no  colODiee  like  B.  ooli. 

« 

P».. 

+ 

See  MIorobes  5, 6, 7. 8  (B.  coli  or  allied  forma),  table  10. 

ft 

Q».. 

+ 

See  Microbe  U  (B.  coli  or  closely  allied  form),  table  10. 

M 

B».. 

+ 

M 

16  (B.  ooli  or  closely  allied  form),  table  10. 

« 

8».. 

+ 

« 

S2  (a  coli  or  allied  formX  table  10. 

« 

T».. 

+ 

• 

27  (B.  coll  or  closely  allied  form),  table  10. 

• 

I^.. 

+ 

« 

8S  (B.  ooU'or  allied  formX  table  10. 

W 

T»., 

+ 

M 

S5  (B.  ooli  or  allied  form),  table  10. 

m 

w».. 

f+ 

W 

41  (f  some  kinsbip  to  a  ooU),  taUe  IOl 

m 

x»,. 

+ 

• 

44  (B.  coU  or  closely  alUed  form),  table  10. 

m 

T».. 

+ 

«• 

49  (a  ooU  or  aUied  form),  table  10. 

n 

z».. 

+ 

M 

63  (B.  coli  or  allied  form),  table  10. 

m 

Ul» 

+ 

M 

m  (B.  ooU  or  aUied  form),  table  10. 

n 

01* 

+ 

N 

00  (B.  coli  or  allied  form),  table  10. 

m 

r«i» 

+ 

« 

66  (a  ooU  or  allied  form),  table  10. 

» 

r4}» 

+ 

M 

60  (B.  coU  or  closely  alUed  form),  table  10 

« 

15]* 

+ 

M 

76  (B.  coU  or  allied  form),  table  10. 

m 

tar 

- 

No  rab-cnlturea  made,  no  ooloniee  like  B.  coli. 

m 

av 

+ 

See  Miorobe  80  (B.  coU  or  aUied  form),  table  10. 

«• 

WJ* 

f+ 

n 

81  (B.  ooli  or  alUed  form),  table  10. 

*  1*0  tf&  of  a  10  00.  **  filter  brashing*'  of  1,000  oo.  of  the  original  water.   (Pasteur  filter 
brushing  method.) 

From  the  above  table  it  appears  that  no  less  than  eighteen  out 
of  twenty  samples  contained  B.  coli  (or  allied  forms)  in  100  cc.  of 
the  water. 
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▲pp.B,ifA.7«  How  far  it  is  justifiable  to  condemn,  a  water  containing  coli- 
like  microbes  in  100  co.  wben  these  micro-organisms  are  absent 
from  10  cc,  is  a  moot  point.  It  may,  at  all  events,  be  safely  said 
that  samples  0^  and  [6]^  were  conspicnons  as  regards  their  parity, 
and  that  samples  [l]^anid  [8]^  (which  contained  coli-like  microbes 
in  100  cc.  bnt  not  in  10  cc.)  were  not  wholly  free  from  microbes 
seemingly  of  intestinal  origin,  and  could  not  therefore  be  regarded 
as  entirely  unobjectionable  in  character. 

Each  case  must  doubtless  be  judged  on  its  own  merits,  and  in 
relation  to  the  local  conditions.  For  example,  the  presence  in 
sparse  amount  in  a  ^* drinking-water  stream**  during  floods  of 
B.  coli  derived  from  the  '^  washings  "  of  cultivated  soils  along  its 
banks,  might  be  objectionable,  but  not  so  objectionable  as  a 
similar  number  of  B.  coli  in  a  well  water  in  the  neighbourhood 
of  defective  sewers,  and  if  there  were  reason  to  surmise  that  the 
presence  of  B.  coli  in  such  water  bore  no  distant  relation  to  recent 
pollution  of  the  soil  with  the  excremental  matters  of  human 
beings. 

Fixed  bacteriological  standards  to  apply  to  all  kinds  of  water 
supply  are  always  open  to  objection,  but  if  they  are  adopted,  and 
if  they  are  meant  to  be  rigidly  adhered  to,  they  must  aee^s  be 
moderate  in  character.  Speaking  from  my  own  experience  I 
should  be  inclined  not  to  lay  too  much  stress  on  the  pretence  of 
B.  coli  in  100  cc.  if  it  was  absent  from  10  cc.  of  the  water  sample ; 
to  regard  with  suspicion  a  water  containing  B.  coli  in  10  cc  bat 
not  in  1  cc. ;  and  to  condemn  a  water  containing  B.  coli  in  ]  cc, 
even  if  this  microbe  were  absent  from  01  cc.  But  much  would 
depend  on  a  knowledge  of  the  source  of  the  supply,  and  also  on 
the  other  results  of  the  bacteriological  analysis.  To  draw  an 
arbitrary  distinction  between  10  cc.  and  20  cc.  ;  between  SOccand 
40  cc.  and  so  forth  is  unwarrantable. 

(f .)  Differentiation  from  B.  typjiosus  of  ilie  coll-like  mierdbeB 
isolated  from  the  various  samples  of  well  tvater. — ^In  the  following 
table  (Table  10)  an  account  is  given  in  detail  of  the  results  of 
subculture  of  the  various  coli-like  microbes  met  with  daring;  the 
course  of  the  investigation.  Theories  and  suppositions  are  apt  to 
be  open  to  criticism,  and  the  hypotheses  of  the  present  may  prove 
untenable  in  the  future.  But  an  honest  and  detailed  statement  of 
observed  facts  is  of  more  than  passing  interest  and  may  remain  of 
value  long  after  the  inferences  here  accompanying  it  have  been 
forgotten. 


5ia 


TABLE  No.  10. 


11870  2  K 
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Tablb 


i 

o 


o 
55 


1 
2 

3 

4 

6 
6 
7 
8 
9 
10 

11 
IS 
IS 
14 

16 
16 

17 

18 
19 

90 
81 
82 
83 
24 
26 
86 
27 
28 
29 
SO 
SI 
S3 
S3 
34 

35 
36 

37 
S8 

39 

40 


Source. 


Amount  of  water  in  co. 


^    I    S.  phen. 
>    .  ffeL  plate 
Z.       cultures. 


•1 


P^ 


t* 
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Table  10— 

On  the 
Ohemioal  and 
Baoteriologteal 
Bzaminatlon 
of  Chichester 

1 

a 

6 

Source. 

1 

Morphology  (coll- 
like  on  the  whole). 

all 

9  3*! 

£.0.0 

- 
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Amount  of  water  in  co. 

Well  Water;  by 
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Ontbe 
Chemical  and 

Bacteriolottical 
Examination 
of  Chichester 
Well  Water;  by 
Dr.  Houston. 


ifp.B,N<K7.  The  foregoing  table  (10)  inclndeB  the  Btndy  of  81  microbefl 
isolated  from  the  different  waters  which  could  not  on  preliminary 
observation  in  the  plate  cultures  be  definitely  said  not  to  be 
B.  typhosus.  In  most  cases  these  microbes,  as  might  be  expected, 
proved  to  be  B.  coli  (or  allied  forms).  In  some  cases  the  microbes 
showed  little  or  no  resemblance  to  B.  coli  on  further  study, 
but  in  no  instance  was  any  serious  difficulty  encountered  in 
differentiating  any  of  them  from  B.  typhosus. 

In  summary  of  these  results  the  following  points  as  regards  the 
81  micro-organisms  in  question  seem  worthy  of  note : — 

Non-liquefying  gas-forming   coli-like   microbes.  —  Fifty-nine 
examples  were  dealt  with,  and  with  result  as  follows  v^ 


60  microboe. 

"Gas"  in 
gelatine 
'shake" 
cultures. 

Acidity  in 

litmus  milk 

ouitures. 

AoidcloL 

litmus  milk 

cultureK 

Indol  in 

broth 

cultureB. 

Greenish 
yellow 
flnoresoeiKe 
in  neutral 
red  broth 
cultures^ 

1 

18  -  (32  %>. 
[t  14  =  28  o/oS. 

+ 

+ 

+ 

+ 

+ 

2 

10  -  17  o/o. 
C?  11  =  18  o/o3. 

+ 

+ 

.      + 

— 

•  ■ 

+ 

8 

l-l-7«/o. 

+ 

+ 

+ 

+ 

4 

19  =  82o/o. 

[r21  =  86%]. 

• 

+ 

— 

+ 

6 

7  =  120/0. 

+ 

+ 

— 

— 

6 

1  =  1-700. 

+ 

alkali. 

— 

+ 

+ 

7 

2-8-4  0/0. 

+ 

+ 

f  peptnnisa- 
tion. 

— 

8 

2  =  8*40/0.                   + 

1 
1 

+ 

+ 

— 

Last  year  the  neutral  red  broth  test  was  not  employed ;  but, 
excluding  this  test,  and  therefore  legitimately  adding  together 
lists  4  and  5,  this  year's  work  compares  somewhat  closely  with 
that  of  last  year,  as  is  shewn  below.: —    . 


List 

• 

1900-1. 

llX)l-2. 

SSoonaeoDtive  samples 
of  senra^    B.  ooli 
present  in  -OOOQi  oo. 

1 

20  % 

227.. 

78»/.. 

3 

18  X. 

17  X 

»•/.. 

4  and  5. 

54% 

44  r. 

97.    - 

tt  must  be  admitted  that  a  much  larger  number  of  these  gas-   ifp.B.No.l 
forming  coli-like  microbes  failed  as  regards  one  or  more  positive  onth" 
tests  than  is  found  to  be  the  case  in  sewage,  and,  more  particularly,  §JJ^*{2iori *^  i 
in  normal  stools.    One  inference  from  this  is  that,  I  was  dealing  in  EzamimbtSn^ 
part  with  water  microbes  simulating,  but  not  in  reality  related  to  the  ^Sfw^n  by. 
coli  of  excremental  origin.    This  may  be  true  to  some  extent,  but  Dr.  Houston, 
there  is  another  interpretation  of  the  obserred  facts  which,  if  sup- 
positional, is  not  devoid  of  an  element  of  probability,  namely,  that 
microbes  of  intestinal  origin  were  being  studied  ;  which,  severed 
from  theanimal  hostand  forced  to  live  under  saprophytic  conditions, 
had  lost,  or  had  maintained  in  diminished  degree,  some  of  their 
positive  characters.      It  must  be  remembered,  however,  that  the 
sub-cultures  were  made  torsLtwo-fold  purpose,  namely,searchfor  the 
possible  presence  of  B.  typhosus  as  well  as  for  the  demonstration  of 
excremental  pollution.  This  means,  of  course,  that  certain  microbes 
were  sub-cultured  not  so  much  because  of  their  certain  resemblance 
to  B.  coli  as  because  on  preliminary  observation  they  could  not  be 
definitely  said  not  to  be  B.  typhosus.    The  important  point  to  note 
is  that  the  presence  of  objectionable  pollution  should  not  be  judged 
solely  either  by  the  numerical  abundance  of  coli-like  microbes  or 
by  the  degree  of  reponse  of  these  bacteria  to  arbitrary  tests  but  by 
both  these  considerations  taken  in  conjunction.    By  this  method 
more  trustworthy  conclusions  may  be  arrived  at. 

Non  "  gas  "  producing  coli-like  {on  preliminary  observation) 
microbes  which  eventually  liquefied  gelatine. — Of  these  there  were 
nine  examples.  None  of  these,  of  course,  could  be  regarded  as 
showing  any  close  kinship  to  B.  coli.  They  naturally  bore  no 
relation  at  all  to  B.  typhosus. 

Non- gas -producing  coli-like  (on  preliminary  obseruatimi) 
microbes  which  were  not  observed  to  be  liqvefiers. — Twelve  examples. 
One  failed  to  grow  in  broth  cultures  at  blood  heat.  One  produced 
alkali  in  litmus-milk  cultures.  Five  gave  rise  to  a  bleached 
appearance  in  litmus-milk'  cultures,  and  the  remaining  five  were 
all  unlike  B.  typhosus  morphologically,  and  in  other  respects  were 
capable  of  being  differentiated  without  any  real  difficulty  from 
this  pathogenic  microbe. 

Agglutination  test,* — All  those  microbes  which  bore  any 
reasonable  resemblance  either  to  B.  coli  or  B.  typhosus  were  tested 
with  the  serum  of  a  typhoid  immunised  guinea-pig.  Tho  time 
limit  was  one  hour,  and  the  dilution  1 :  20.  Some  may  consider 
that  a  dilution  of  1  :  50  or  1  :  100  or  even  1  : 1,000  should  have  been 
used.  But,  as  nearly  all  my  results  were  negative  when  using  a 
dilution  of  1  :  20,  this  objection  is  seemingly  nullified.  By 
using  too  great  a  dilution,  there  is  risk  of  failing  to  draw 
any  distinction  between  the  few  coli-like  microbes  which 
unquestionably  respond  to  the  agglutination  test,  and  the  large 
number  which  yield   an  absolutely   negative  result.      Yet  this 

•  Dr.  Horrooks  working  with  anti-typhoid  serum  (typhoid  immunised  horse)  of. 
high  agglutinating  power  (J J.  typhosus,  1  in  10,000  dilution  partial  clumping ;  1  in. 
1,000  complete  clumping)  obtained  some  very  striking  results  in  the  course  of  his. 
prolonged  and  able  investigations.  He  tested  70  eamplee  of  B.  coli  derived  from, 
healthy  stools,  and  80  from  typhoid  stools,  with  a  1 :  50  dilution  of  the  anti- 
tvphoid  serum.  11*5  per  cent,  of  the  former,  and  no  less  than  52'5  per  Oent^of^ 
the  latter,  gave  a  strongly  positive  result  (complete  agglutinati6n). 
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diBtinCtion  may  be  of  considerable  importance.  .  Neyerthelees,  I 
am  in  close  agreement  with  those  who  assert  that  to  prove  the  trae 
nature  of  a  suspected  typhoid  microbe,  high  dilutions  of  the  serum 
of  typhoid  immunised  animals  should  be  used.  Unfortunately, 
none  of  my  microbes  bore  so  close  a  resemblence  to  B.  typhosus 
as  to  render  this  precaution  necessary.  Recent  (24-48,  but  nearly 
always  24  hours)  gelatine  cultures  (oblique)  were  used,  and  the 
emulsion  was  made  in  broth.  Although  the  great  majority  of 
coli-like  microbes  formed  a  homogeneous  emulsion,  this  was  not 
always  found  to  be  the  case.  Indeed,  with  some  it  was  quite 
impossible  to  obtain  an  emulsion  free  from  clumps  of  bacilli.  In 
these  cases,  it  was  only  possible  to  arrive  at  a  diagnosis  by  close 
comparison  with  a  control  experiment,  and  I  have  entered  these 
cases  in  the  table  as  negative  with  a  query. 

Of  the  71  microbes  of  experiment,  no  fewer  than  61  gave  a 
wholly  negative  result.*  Eight  microbes  yielded  a  result  which 
has  been  entered  in  the  table  as  negative  with  a  query,  because  it 
was  impossible  in  these  cases  to  prepare  the  original  emulsion 
free  from  clumps.  In  comparison  with  a  control  in  each  case, 
none  of  these  bacilli  showed  any  perceptible  increase  of  clumping 
after  the  addition  of  the  blood  of  the  typhoid  immunised  animal. 
One  microbe  (11)  gave  a  very  doubtfully  positive  result,  and  this 
has  been  entered  in  the  table  as  positive  with  a  query.  The 
remaining  microbe  (36)  gave  a  strong  positive  result,  both  with 
human  typhoid  blood  serum,  and  the  serum  of  a  typhoid  im- 
munised guinea-pig. 

A  guinea-pig  was  immunised  with  microbe  36,  and  the  blood  of 
this  animal  was  repeatedly  tested  against  the  same  strain  of  B* 
typhosus  which  had  been  used  to  immunise  the  typhoid  im- 
munised guinea-pig,  whose  blood  was  so  active  in  clumping 
microbe  36.  The  results  were  wholly  negative,  that  is,  there  was 
no  ^*  cross  clumping."  Even  at  a  stage  when  the  blood  of  the  "  36 
coli-microbe  immunised  guinea-pig  **  cjumped  ^'  36  coli-microbe  ^* 
in  a  dilution  of  1  :  200,  it  failed  to  clump  B.  typhosus  in  a  dilution 
of  1  :  20  (one  hour).  It  is  difficult  to  comprehend  why  the  blood 
of  a  typhoid  immunised  animal  should  clump  an  '*  X  coli-microbe  *' 
when  the  blood  of  an  ^'  X  coli-microbe  immunised  animal "  fails 
to  clump  the  same  strain  of  B.  typhosus  which  was  used  to  im- 
munise the  original  animal.  But  it  will  be  remembered  that  a 
precisely  similar  result  was  obtained  in  last  year's  work  with 
microbe  44. 

The  biological  characters  of  this  coli-microbe  (36)  were  not  such 
as  to  allow  of  its  being  included  in  the  Gartner  group.  Thus,  it 
gave  gas  in  gelatine  shake  cultures,  produced  acid  clotting  in 
litmus-milk  cultures,  and  gave  a  strong  positive  result  with  the 
neutral  red  broth  test ;  and,  moreover,  its  growth  in  gelatine  and 
agar  media  was  in  every  respect  like  B.  coli.    It  was  highly  motile 


*  This  is  not  perhaps  atriotly  true,  beoauee  a  number  of  the  microbes  showed  a 
•<  tendency  to  clump  "  or  a  '*  suspicion  of  clumping."  This  appearance  was  always 
reoorded  a  negative,  because  a  really  positive  result,  when  it  occurs,  is  so  striking 
and  nnmistakeable  that  to  drag  in  extremely  doubtful  cases  is  apt  to  lead  to 
much  confusion.  It  should  i^so  be  added  that  I  am  not  prepared  to  deny  that 
a  greater  number  of  positive  results  might  possibly  have  been  obtained  if  a  serum 
of  ttlll  higher  agglutinating  power  than  that  used  by  me  had  been  available. 
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tod  morphologically  was  indistingnishable  from  B.  coli.    Only  as    A».B.Ko.t. 
regards  indol  formation  did  it  give  a  negative  result.    Last  year  a 
similar  result  was  obtained,  namely,  that  the  few  microbes  which 
responded  to  the  agglutination  test  were  not  atypical  of  B.  coli, 
but  rather  the  reverse. 


The  analysis  of  the  231  colirlike  microbes  isolated  from  the  well 
waters  during  this  ye.ar  and  last  year's  work  will,  I  trust,  be  of 
general  value  in  connection  with  the  bacteriology  of  water  supply 
apart  from  its  special  bearing  on  the  Chichester  inquiry.* 

(4.)  Spores  of  B,  enteritidis  sporogems  (Klein). — The  results 
are  shown  in  Table  11. 
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Table  11. 


Description  of  the  Samples  of  Water. 


Spores  of  B.  enteritidis 
sporogones  (Klein)  in  s^ 


N.F.  Stunplo  0\  2,  Stirling  Road     . . 

September  30tb,  1901 

mm 

. 

« 

F.  Sample  P^  120.  St.  Pancras      . . 

September  30th,  1001 

- 

- 

- 

F.  Sample  Q^,  27,  Chapel  Street  .. 

October  7th,  1901     .. 

- 

- 

- 

NJ.  Sample  RS  7, 8, 9,  Chapel  Street 

October.Tth,  1901     .. 

- 

- 

- 

F.  Sample  S\  52,  Victoria  Road  . . 

October  14th,  1001  .. 

- 

- 

- 

N  J*.  Sample  T\  Cattle  Market 

October  14th,  1901   .. 

- 

- 

- 

F.  Sample  US  16,  St.  Pancras 

October  2l8t,  1901    .. 

— 

- 

- 

N  .F.  Sample  VS  39,  Bognor  Road    . . 

October  2l8t,  1901    .. 

- 

- 

-           . 

F.  Sample  W ',  2,  North  Qate 

October  28th,  1901  .. 

- 

?  + 

f+i 

N.F.  Sample  X^,  1, 2,3,  Basin  Cottages 

October  28th.  1901  .. 

- 

- 

r+» 

F.  Sample  T\  82,  Orchard  Terrace 

November  4th,  1901.. 

- 

- 

- 

N.F.  Sample  Z^,  2,  South  Gate 

November  4th,  19(il. . 

- 

- 

- 

F.  Sample  [IJS 18.  Washington  St. 

November  11th,  1901 

- 

- 

- 

N.F.  Sample  [2]^,  Cottage  in  Orchard 
Park 

November  11th,  1001 

t  Pasteur  '*  Alter  brushing  **  method. 

tli  cc  of  the  culture  was  inoculated  into  a  guinea-pig.    The  animal  died,  but  not 
until  the  sixth  day  (PB.  enteritidis  sporogenes). 

floe,  of  the  culture  was  inoculated  into  a  guinea-pig.   The  animal  died,  but  not  until 
the  third  day  (P  B.  enteritidis  sporogenes). 

F  »  reputed  fever  area. 

N  J.  —  reputed  non-fever  area. 


*  An  experiment  which  yielded  negative  results  may  be  here  recorded.  An 
attempt  was  made  to  immnnise  a  gpiinea-pig  with  repeated  small  doses  of  sewage 
with  the  object  of  testing  its  blood  against  microbes  isolated  from  the  Chichester 
well  waters  and  suspected  to  be  of  animal  outcome.  But  the  blood  of  the  guinea- 
pig  tested  against  strains  of  B.  proteus,  B.  fluorescens  liqnefaciens,  and  B.  coli 
isolated  from  teicage  t7«r// yielded  practically  negative  results,  and  the  attempt  to 
push  the  immunisation  process  led  to  the  death  of  the  animal. 
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Table  11 — contimied. 


Description  of  tbo  Samples  of  Water. 

Spores  of  B.  enteritldie 

,     sporogenes  (Klein)  in  :— 

10cc.» 

100  oc« 

aoocc.^ 

F.  Sample  [3}S  MiU   House.  St 
Paul's  Bead. 

Kovember  18tb,  1901 

- 

- 

N.F.  Sample  [4]\  10.  North  Gate     . . 

Norember  18tb,  1001 

- 

- 

- 

F.  Sample  [5]'.  13,  Washington  St 

November  25th,  leOl 

- 

+t 

+t 

N.F.  Sample  [6]S  2.  Oaklanda  Cot- 
tage. 

November  25th,  1901 

- 

- 

- 

F.  Sample  [7]\  1,  Cavendish  St. 

December  2nd,  1901 . . 

- 

- 

- 

N.F.  Sample  [8]'.  Blacksmith's  Shop, 

December  2nd,  1901. . 

■" 

*  Pasteur  "  filter  brushing"  method. 

1 1  ccof  the  culture  in  each  case  killed  a  guinea-pig  in  less  than  24  hours. 

F.=reputed  fever  area. 

N.F.= reputed  non-fever  area. 

Of  these  twenty  samples  of  water,  none  yielded  a  positive  result 
with  10  cc.  One  yielded  a  doubtfully  positive  result  with 
200  cc,  but  a  negative  result  with  100  cc.  One  sample  yielded  a 
doubtfully  positive  result  with  100  cc,  and  a  negative  with 
10  cc.  Lastly,  one  sample,  although  giving  a  negative  result  with 
10  CO.,  gave  an  undeniably  positive  result  with  100  cc.  It  will  thus 
be  seen  that  the  samples  were  remaikably  free  from  the  spores  of 
this  pathogenic  anaerobe.  It  is  not  improbable  that  these  results 
may  be  due  to  the  spores  in  a  greater  degree  than  the  bacilli 
tending  to  become  associated  with  particles  of  organic  matter, 
and  thus  to  cling  to  the  sides  or  sink  to  the  foot  of  the  well.  Pos- 
sibly also  spores  to  a  greater  extent  than  bacilli  are  liable  to  be 
held  back  in  soil  infiltrated  with  sewage.  As  regards  the  con- 
clusions to  be  drawn  from  these  results  it  will,  I  think,  be  not 
out  of  place  if  I  quote  from  last  year's  report  as  follows  : — 

**  NoiwithBtanding  the  undoubted  value  of  this  test  in  the  bacterioeoopic 
analysis  of  water,  1  am  inclined  to  think  that  a  nice  judgment  is  sometunea 
required  in  intexpretins^  results.  For  example,  in  the  presence  of  much 
suspended  matter,  and  in  the  absence  of  other  baoteriologioal  data  pointing  to 
recent  animal  poUution,  some  caution  should  be  exerdeed  before  condemning  a 
water  on  account  of  the  mere  presence  of  B.  enteritidis  spurogenes.  Flood  water 
is  a  case  in  point  because  it  contains  much  suspended  matter,  which  is  objection- 
able or  is  relatively  harmless  according  to  its  derivation.  Such  water  may  be 
judged  of  by  other  bacteriological  tests,  tests  capable  of  yielding  evidence  of 
recent  and,  therefore,  specially  dangerous  contamination.  But  in  the  absenoa 
(relatively  speaking)  of  suspended  matter  and  in  the  presence  of  bacteria 
seemingly  of  objectionable  eort,  the  concomitant  presence  of  B.  enteritidis. 
sporogenes,  even  in  sparse  amount,  is  apt  to  be  specially  significant.  Nor  can  its 
absence  even  from  a  large  bulk  of  water  in  these  cases  be  considered  conclusive 
proof  of  harmlessness  of  the  water.  Where  the  line  should  be  drawn  involves 
the  question  of  standards  and  although  I  have  had  some  experience  of  the 
bacteriological  examination  of  soils,  waters,  and  sewage,  I  hesitate  to  touch  on 
this  matter.  This  much  may  be  said  without  any  danger  of  raising  points  open 
to  controversy.  The  spores  of  B.  enteritidis  sporogenes  are  present  in  ^^  oo.  to 
iiArv  ^-  ^^  eewage.    In  virgin  soils  this  microbe  Iws  a  sparse  distribution,  but  ia 


j>^ 


poUatod  and  oaltivated  soils  it  is  present  in  gpreat  abnndanoe  (1,000  to  \Ofi(A  peif    ^pp,  §,  ^o.  f . 

gnunme).    Pare  waters  may  contain  no  spores  even  in  100-500  oc.  or  more  of  the 

sample.    Speaking  in  general  terms,  a  reasonable  yiew  would  seem  to  be  this  :  a 

potable  water  should  be  condemned  if  it  contains  B.  enteritidis  sporogenes  in 

10  CO.,  and  regarded  wiUi  suspicion*  if  this  microbe  is  present  in  100  cc.  Absence 

of  B.  enteritidis  sporogenes  from  100  oc.  implies  reUUire  safety,  but  absence  from 

even  200  oo.  need  not  necessarily  in  all  cases  be  accepted  as  indicaiing  absolute 

freedom  from  danger  of  a  potential  if  not  actual  kind. 
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(5.)  Streptococci, — ^The  results  are  shown  in  Table  12. 


Table  12. 


Desoription  of  the  Samples 
of  Water. 


Presence  (+)  or  absenoe 

( - )  of  streptocoooi  in 

10  cc.  (0*1  cc.  of  a  10  cc 

**  filter  brushing  "of 

1,000  CO.).    Agarpiate 

cultures  at  37^. 


N  J*.  Sample  O^,  2,  Stirling  Bead 

F.  Sample  PS  130,  St.  Pancras.. 

F.  Sample  Q\  37,  Oha|>el  Street 
N.F.  Sample  B»,  7. 8. 9,  Chapel  St. 

F.  Sample  S\  62,  Victoria  Boad 
N  J*.  Sample  TS  Cattle  Market  .. 

F.  Sample  U\  10,  St.  Panoras  . 
N  F.  Sample  V>.  38,  Bognor  Boad 

F.  Sample  W>.  2,  North  Gate  .. 

N.F.  Sample  X\  1, 2, 3,  Basin  Cot- 
tages. 

F.  Sample  Y',  32,  Orchard  Ter- 
race. 
N  J*.  Sample  Z\  2,  South  Gate    . . 

F.  Sample  [IJS  18,  Washington 
Street. 

NJ".  Sample  [2P,  Cottage  in  Or- 
chard Park 

F.  Sample  [3]*,  Mill  House,  St. 
PauTs  Road. 

KJ".  Sample  [4]S  10.  North  Gate 

F.  Sample  £6J*,  13,  Washington 
Street. 

K.F  Sample    (6]S   2,    OaUands 
Cottage. 

F.  Sample  [7] SI.  Cavendish  St 

NJ*.  Sample    [8]S    Blacksmith's 
Shop,  North  Gate. 


September  30th.  1901 
September  30th,  1901 
October  7th,  1901  .. 
October  7tb  1001  .. 
October  14th,  1901  .. 
October  14tb.  1901  .. 
October  2l8t,  1901  .. 
October  2l8t,  1901  .. 
October  28tb,  1901  .. 
October  28th.  1901  .. 

November  4tb,  1901 
November  4tb,  1001 
November  lltb,  1901 

November  lltb.  1901 

November  18th,  1901 

November  18th,  1901 
November  25th,  1901 

November  26th,  1901 

December  2nd,  1901 
December  2nd,  1901 


..  I 


F.—  reputed  fever  area. 

N.F. "-  reputed  non-fever  area. 


f  4- 
f  - 


t- 


*  Not  perhaps  i^ways  condemned  if  other  bacteriological  tests  give  no  indica- 
tion of  reoent  foaling  with  animal  matters. 
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AtT.fi,  No.  7.    -  From  the  foregoing  table  it  will  be  seen  that  10  cc.  from  sixteen 
On  fh~  separate  samples  yielded  a  wholly  negative  result,  three  samples  a 

Obemicaj  and  negative  resnlt  with  a  query  and  one  sample  a  questionably  positive 
Ezamma^^  result.  Thus  practically  all  the  waters  failed  to  show  evidence  of 
weUWatM^y  ^^^^^'^^^^  recent  fouling  with  matters  of  intestinal  outcome, 
Dr!  Houston,      as  judged  by  this  test.    Last  year  the  results  were  somewhat 

similar,  but  a  positive  result  was  obtained  in  five  out  of  the 
thirty  samples  examined.  Of  course,  negative  results  must  be 
accepted  with  some  reserve  in  connexion  with  this  test;  because  it 
is  always  possible,  even  if  great  care  is  taken,  to  overlook  strepto- 
cocci in  plate  cultures,  and  also  it  is  not  unknown  for  a  strepto- 
coccuE  colony  occurring  in  the  original  plate  culture  to  refuse  to 
grow  when  subcultured  in  broth. 


IV.— Genbral  Summary  of  thb  Ohbmical  and  Bactbrio- 

LOGICAL  RESULTS  OBTAINED  IN  THIS  INVESTIGATION  : — 

Cliemical  results. 

The  majority  of  the  samples  contained  only  traces  of  free 
ammonia ;  but  in  two  wells  [1]^  and  [5]^  both  situated  in  the  same 
street  the  amount  was  excessive,  in  another  well  [7]^  great^and  in 
yet  another  [6]^  much  above  the  average  of  the  remaining  wells. 
As  regards  albuminoid  ammonia  nearly  all  the  samples  were 
either  very  pure  or  came  well  within  the  limits  of  ^  permissible 
impurity,**  but  sample  2^  was  open  to  some  suspicion  of  danger 
and  [1]^  and  [5]^  could  only  be  described  as  '*  dirty  "  waters  on 
the  basis  of  this  test  alone.  None  of  the  well  waters  could  have 
been  condemned  on  the  results  of  the  oxygen  absorljed  from 
permanganate  test ;  on  the  contrary,  all  of  them  came  under  the 
category  of  water  of  ''  great  organic  purity.**  Most  of  the  samples 
contained  no  more,  if  as  much,  chlorine  as  might  be  expected 
from  ordinary  well  water.  But  in  a  few  cases  the  amount  was 
certainly  suspicious.  Thus  samples  [5]S  \2]\  [7]S  [1]S  [6]*, 
contained,  respectively,  7*5,  5*8,  5*1,  4*5,  and;4*3  parts  of  chlorine, 
and  two  of  these  [5]^  and  [1]^  yielded  also  very  high  figures  as 
regards  free  and  albuminoid  ammonia.  A  general  comparison  of 
the  results  obtained  from  the  examination  of  the  wells  obtained 
from  the  "fever**  and  "non-fever**  areas  on  corresponding 
dates,  would  seem  to  indicate  that,  on  the  whole,  the  former  were 
slightly  less  pure  than  the  latter,  but  not  to  any  striking  extent. 
That  the  specially  impure  samples  [1]^  and  [5]^  were  from 
reputed  fever  areas  may  or  may  not  be  a  coincidence. 

Bacteriological  results. 

The  bacleriological  results  stand  out  in  marked  contrast  to  the 
chemical  results.  Thus,  nine  out  of  the  twenty  samples  would 
have  been  condemned  while  sixteen  out  of  the  twenty  would 
have  been  regarded  with  suspicion,  if  not  rejected,  on  the  basis  of 
the  B.  coli  test  alone. 


525 


In  the  following  table  (Table  13)  the  chief  bacteriological    Arp.  B,  No.  7. 
resultB  are  groaped  together : —  q^  uj~ 

Ohemieal  and 
n^Anrv   19  Baoteriolooioal 

lABiiB  lO,  Examination 

_^^_^.^   ofChicherter 

Well  Water;  by 


Sample. 


9'' 

OjQ 


lea 


•  o 


10  00. 


0»  (N  J.) 

1 

P»(F.)  .. 

90 

QMF.)  .. 

71 

R'  (N.F.) 

296 

8»(F.)  .. 

270 

T»  (N.F.) 

140 

U«(F.)  .. 

100 

V»  (N  J.) 

10 

W»  (F.)  ,. 

880 

X»  (NJ.) 

1^ 

TKF.)  .. 

880 

Z»  (N.F.> 

3.440 

tl]*  (F.) 

1,090 

C2]*  (NJ.) 

8.400 

C83MF.).. 

1.080 

4J»  (NJ.) 

1.840 

C5]*  (F.)  .. 

284 

C6]»  (N.F.) 

U20 

C7J*  <F.)  .. 

80 

iBV  (N  J.) 

107 

lOOco. 


Presence  (+)  or 

abaenoe  ( - )  ot  B.  ooli 

(or  allied  forma) 

in:— 


Presence  (+)  or 

absence  (-)  of 

B.  enteritidiB  sporo- 

genes  (Klein)  in  :^ 


0*1 00. 


f  + 


loo. 


100 coJ] 


lOocilOOcoJlOoo. 


100  00. 


800  oa 


+ 
?  + 


+ 
+ 


+ 
+ 
+ 


?  + 


+ 
+ 


+ 
+ 
+ 


+ 


f  + 


+ 
%irulent 


+ 
virulent 


is 


lOoou 


?  - 


f  - 


?- 


F.  —  reputed  fever  area. 

N  F.  —  ret»ated  noa^ever  area 


Dr.  HouHton. 
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APP.B,N0.7. 

On  the 

Chemical  and 
Bacteriol(^cal 
Bxaminatlon 
of  Chichester 
Well  Water;  by 
Dr.  Houston. 


In  the  first  place,  it  is  to  be  noted  that  the  total  number  of 
bacteria  in  a  sample  does  not  necessarily  afford  a  safe  criterion 
of  its  potential  harmfnlness.  Thus,  it  is  worth  noting  that 
samples  8\  l!\  W  contained  only  270,  160,  and  280  microboB 
respectively  per  cc. ;  yet  B.  coli  was  present  in  each  one  of  them, 
and  in  so  small  an  amount  as  0*1  cc.  Further,  in  sampleB 
PS  (y,  VS  and  [7]S  all  of  which  contained  considerably  less 
than  100  bacteria  per  cc,  B.  coli  (or  some  organisms  allied 
thereto)  was  present  in  10  cc.  in  each  case.  On  the  other 
hand,  samples  Z\  [1]S  and  [6]S  contained  as  many  as  3,440, 
1,920,  and  1,320  bacteria  in  1  cc. ;  yet  B.  coli  was  seemingly 
absent  from  1  cc.  of  Z\  10  cc.  of  [1]^  and  100  cc.  of  [6]^ 
Lastly,  sample  Z^  although  containing  as  many  as  3,440 
microbes  per  cc.,  contained  no  spores  of  B.  enteritidis  sporogenes 
in  200  cc,  while  sample  [5]^  containing  only  264  bacteria  in 
1  cc  yet  contained  virulent  spores  of  B,  enteritidis  sporogenes 
in  100  cc. 

Secondly,  adopting  tentatively  for  the  purpose  of  a  summary 
of  the  results  the  view  that  the  presence  of  B.  coli  in : — 
(1)  0-1  cc;  (2)  in  1  cc  but  not  0*1  cc. ;  (3)  in  10  cc.  but  not 
1  cc. ;  and  (4)  in  100  cc  but  not  10  cc.  of  a  sample,  should  be, 
respectively,  interpreted  as : — (1)  certainly  condemning  it ;  (2)  as 
still  condemnatory ;  (3)  as  probably  leading  to  its  rejection ;  and 
(4)  as  possibly  or  probably  a  sign  of  the  presence  of  minute 
traces  of  animal  pollution;  then  the  various  samples  may  be 
classified  as  follows  : — Four  samples  in  the  first  list,  five  in  the 
second,  seven  in  the  third,  and  two  in  the  fourth.*  Lastly,  two 
samples  0^  and  [6]^  showed  no  evidence  when  subjected  to 
the  most  searching  investigation  of  the  presence  of  microbes  of 
intestinal  sort. 

Thirdly,  it  will  be  remembered  that  last  year  it  was  pointed  out 
that,  although  none  of  the  waters  could  have  been  condenmed  on 
the  basis  of  the  free  ammonia,  albuminoid  ammonia,  or  oxygen 
absorbed  from  permanganate  tests,  the  majority  of  them  were  open 
to  suspicion,  while  a  few  of  them  were  obviously  polluted,  as 
judged  by  a  searching  bactejiological  investigation.  This  year  a 
very  similar  state  of  things  was  found,  but  it  is  worth  noting 
that  the  chemical  results  were  not  so  uniformly  good  and  that  the 
two  samples  [1]^  and  [5]^,  pre-eminently  bad  on  chemical  grounds, 
were  according  to  the  B.  coli  test  very  far  from  being  the  worst  of 
the  series.  Indeed,  [1]^  contained  no  B.  coli  in  10  cc,  and  [5]' 
none  in  1  cc.  It  is  not  unlikely  that  as  regards  samples  [1]^  and 
[5]^  a  mechanical  separation  of  the  bacteria  in  polluted  soil  sur- 
rounding the  wells  was  taking  place,  the  soluble  organic  matter 
reaching  the  water  supply  in  bulk  without  being  accompanied  by  a 
corresponding  increase  in  the  number  of  bacteria.  In  cases  of  this 
kind  and  assuming  my  contentions  to  be  correct,  a  chemical . 
analysis  may  be  of  real  value  as  likely  to  indicate  potential' 
danger  provided  the  contamination  is  sufficiently  great  to  respond 
to  chemical  tests.    I  say  potential  and  not  actual  danger  because 


•  Jn  the  above  summary  I  have  treated  the  few  microbee  marked  poaittve  with 

a  ^uery  as  completely  podtive. 
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as  long  as    the  bacteria   are  held  back  in  the    interstices    of    ▲pp.b.No.7. 

the  soil  the   element   of   risk    is   practically    non-existent.      It 

is    only    when  under  some  new  set  of  conditions  the  bacteria 

as  well  as  the  soluble  organic  matter  reach  the  water  supply 

that  danger  ensues.    And  even  then  the  danger  may  still  remain 

potential  in  character  if  the  specific    microbes  of  disease    are 

absent. 

Fourthly,  these  well  waters  in  general  were  found  to  be 
(as  in  last  year's  work)  not  remarkable  so  much  as  I'egards 
evidence  of  actual  and  unmistakeable  harmfulness,  as  on 
account  of  certain  inherent  biological  qualities  which  suggest 
their  objectionable  origin— qualities  masked  to  a  considerable 
extent  by  the  effects  of  filtration  of  the  water  through  the 
soil. 


Fifthly,  a  general  comparison  of  the  results  obtained  from  the 
examination  of  the  wells  from  the  fever  and  non-fever  areas  on 
corresponding  dates,  seems  to  show  that  as  regards  total  number 
of  bacteria,  the  latter  were  most  open  to  suspicion,  but  that  as 
regards  the  6.  coli  test  the  former  showed  greater  signs  of  pollu- 
tion. The  difference  was  not,  however,  of  a  striking  or  uniforni 
character. 

Lastly,  the  failure  to  discover  the  typhoid  bacillus  in  the  well 
waters  is  to  be  regretted,  although  the  matter  is  one  of  possibly 
secondary  importance.  The  chance  discovery  of  B.  typhosus 
would,  by  itself,  only  have  meant  that  a  particular  sample  of 
water,  at  a  given  time,  was  specifically  polluted.  Such  a  fortuitous 
circumstance  as  the  isolation  of  the  enteric  fever  bacillus  would 
not  by  itself  implicate  the  Chichester  well  waters  in  general,  and 
would  not  point  to  general  pollution  of  the  sub-soil  water.  The 
scope  of  the  enquiry  was  a  broader  one  than  could  be  achieved  by 
solely  searching  for  6.  typhosus,  although  this  part  of  the  research 
was  by  no  means  neglected.  As  has  been  already  indicated  it  was 
sought  to  discover  whether  the  well  waters,  in  general,  showed 
any  signs  of  animal  pollution,  and  thus  not  solely  or  chiefly  to 
prove  the  presence  of  an  element  of  danger  to  the  drinkers  of  well 
water  but  rather  to  ascertain  how  far  a  searching  investigation  of 
the  biological  qualities  of  the  sub-soil  water  would  throw  light  on 
Dr.  Thomson's  tentative  hypothesis  that  soil  plays  some  part  in 
**  fostering  and  localising "  enteric  fever  in  Chichester.  For,  as 
was  pointed  out  in  last  year's  report,  the  well  water  is  really  the 
bub-soil  water,  and  the  sub-soil  water  is  the  '*  washings "  of  the 
8>il  more  or  less  altered  in  character  by  passage  through  the  soil. 
In  this  broad  sense  the  results  have  not  been  inconclusive,  and 
lend  some  support  to  Dr.  Thomson's  soil  theory  to  which  he  was 
driven  only  after  a  judicial  consideration  of  all  the  other  agencies 
likely  to  explain  the  ^*  continued  prevalence  of  enteric  fever  in 
serious  amount "  in  Chichester.  Dr.  Thomson,  in  his  report,  does 
not  attempt  the  task  of  linking  together .  the  saprophytic  and 
parasitic  phases  of  B.  typhosus,  and  as  his  conclusions  are  opposed 
to  the  well  water  supply  being  a  fertile  means  of  conveying  the 
disease,  I  can  only  assume  that  he  includes  in  his  conceptions  the 


528 

APP.B,No.  7.    surface  layers  of  soil.    Excluding  surface  soil,*  and  in  my  opinion 
On  the  ^^6  balance  of  evidence  is  rather  against  the  long  persistence  of 

BftS£riSori»i  ^'  *iypliosus  in  surface  layers  of  soil,  there  is  difficulty  in  under- 
BzaminatloD  Standing  by  what  channel,  other  than  through  wat^r  supply,  the 
wSfwatStby  infection  could  be  conveyed  to  the  individual  from  the  deeper 
Dr.  Houston,      layers  of  soil.    But  these  are  matters  which  may  be  left  to  the 

epidemiologist,  and  the  inferences  legitimately  to  be  drawn  from 
my  results  are  frem  my  own  point  of  view  of  secondary  im- 
portance to  fulfilling  as  faithfully  as  possible  the  practical  objects 
of  the  research  itself  .f 

Addendum  A,  at  the  end  of  the  report,  deals  with  the  levels  of 
the  sub-soil  water  during  1901  and  part  of  1902.  The  position 
of  the  wells  is  shewn  on  Uie  map  by  blue  dots  and  letters. 

Addendum  6  gives  the  rainfall  at  the  sewage  works. 

Addendum  G  shows  the  houses  invaded  by  enteric  fever  daring 
1901.  Seventeen  cases  occurred  during  the  year  1901,  and  at  the 
time  of  writing  this  report  (March,  1902),  no  further  casefl  had 
been  notified.  The  position  of  the  houses  attacked  by  enteric 
fever  is  indicated  by  red  dots  on  the  accompanying  map,  and  on 
the  same  map  the  locality  of  the  wells  examined  is  shewn  by 
black  dots.  From  a  consideration  of  the  map  there  would  not 
seem  to  be  any  topographical  relation  between  the  houses  invaded 
by  enteric  fever  during  1901  and  the  sites  of  the  various  wells 
examined,  except  as  regards  samples  U^  and  P^  A  case  of  enteric 
fever  occurred  at  4,  Alexandra  Terrace,  on  September  30th,  1901. 
Sample  U'  from  the  well  closely  adjacent  was  examined  on 
October  22nd,  1901,  and  was  found  chemically  to  be  very  pure. 
Bacteriologically  tested  it  contained  only  160  microbes  per  cc, 
but  it  contained  B.  coli  in  as  small  an  amount  of  water  as  ^V  <^- 

Another  case  of  enteric  fever  was  notified  from  120,  St.  Pancras, 
on  June  18th,  1901.  Sample  P^  from  the  same  house  was 
examined  some  months  later,  viz.,  on  September  30th,  1901.  The 
chemical  results  indicated  that  it  was  a  water  of  great  parity. 
Bacteriologically  examined  it  was  found  to  contain  only  30 
microbes  per  cc.;  but  B.  coli  was  present  in  10  cc.  of  the  water. 
But  although  during  the  period  of  survey  there  seemed  to  be  no 
general  topographical  relation  between  the  sites  of  the  various 

*  The  reoent  work,  however,  of  Drs.  Firth  and  Horrooka  would  aeem  to  point 
to  the  persiBtenoe  of  B.  typhoeos  in  particaUr  Boils  nnder  certain  oonditionB  of 
experiment  for  a  considerable  period.  Nevertheless  no  **  soil  theory  "  dissoomted 
from  water  snpply  as  a  carrying  medium  of  the  virus  can  be  accepted  without 
misgivings  as  explanatory  of  the  endemic  and  epidemic  prevalence  of  feyj^oid 
fever  at  Chichester  and  elsewhere.  Such  "  soil  suppositionB  **  would  aeem  to 
depend  not  only  on  the  prolonged  viability  of  B.  typhosus  in  soil  but  on  an 
occasional  exacerbation  of  its  virulence  and  increase  too  in  its  relative  abundance. 
In  these  doctrines  there  may  be  more  than  the  mere  germ  of  truth,  but  at  present 
they  are  not  in  correspondence  with  the  experience  of  most  baoteriologista  whie^i 
points  to  the  relative  death  of  pathogenic  microbes  of  non-sporing  sort  in  the 
twrface  layers  of  soil  and,  by  inference,  to  an  accompanying  loss  of  the  morbific 
power  of  the  survivors. 

fKoch's  recent  work,  in  contra  distinction  to  his  earlier  and  olaasioal 
researches,  throws  a  shadow  of  doubt  on  water  as  an  important  means  of  spvsadiog 
disease.  Prolonged  investigations  alone  can  solve  these  problems,  but  it  needs  to 
be  remembered  that  long  before  bacteriology  was  known  it  was  deemed  adviaahLs 
to  avoid  drinking  water  contaminated  with  the  ajvine  discharges  of  even  the 
lower  ammals.  ^ 


529 

wells  and  the  houBes  invaded  by  enteric  fever,  it  is  quite  possible    app.b.No.7. 
that  a  spot  map  covering  a  period  of  several  years  might  show  that  qq  the 
around  a  number  of  these  wells  there  had  been  a  clustering  of  §J^rtJ/jJJf4i 
cases  in  greater  proportion  than  elsewhere.     This,  however,  is  a  Examination 
matter  which,  if  gone  into  at  all,  would  need  to  be  studied  in  a  wii^watortby 
very  thorough  manner,  and  in  relation  to  many  factors  other  than  Dr.  Hoaston 
water  supply.    And  it  does  not  seem  desirable,  in  a  report  of  this 
kind,  to  enter  into  questions,  not  intimately  associated  with  the 
scientific  aspects  of  the  investigation. 

PART  II. 

I.  Rbsults  of  a  SpbgiaIi  Examination  of  thb  Wbll 
Watbrs  from  thb  Rbputbd  Fbvbr  Arbas  for  thb 
Pbbsbncb  of  B.  Typhosus. 

During  this  part  of  the  inquiry  search  was  made  for  B.  typhosus 
only ;  no  chemical  or  other  baicteriological  investigations  were 
attempted.  Moreover,  only  the  well  waters  from  reputed  fever 
areas  were  examined. 

11.  Dbsoription  of  thb  Mbthod  Adopted  in  this 
Part  of  thb  Investigation. 

1,000  00.  of  the  water  were  filtered  through  a  Bterlised  Pasteur  filter,  and  a  5  cc. 
"  filter  hnuhing  "  made  ^  From  this  6  oo.  "  filter  brushing '  *  cultures  were  made 
ae  follows : — 

(a.)  SiMrfaee  gelatine  plate  culture  method. — A  series  of  sterile  plates,  into  eaoh 
of  wueh  10  00.  of  sterile  gelatine  had  been  poured  and  allowed  to 
solidify,  were  inooulated  severally  with  0*005, 001,  0-05,  01,  and  0*25 
of  the  6  00.  filter  brushing  (representing  approximately  the  bacteriflkl 
contents  of  1,  2, 10, 20, 50  oo.  of  the  well  w%ter)  ;  and  surface  cultures 
were  made  in  the  usual  way. 
(i.)  Primary  hrtfth  and  nsoondary  turfaoe  gelatim  plate  euUure  method. — 2  co . 
of  the  5  00  '*  filter  brushing  "  C=  400  co.  of  the  water)  were  added  to 
broth  tubes,  and  after  inoubation  at  37°  C.  for  24-48  hours,  surface 
gelatine  plate  cultures  made. 

In  each  case,  the  colonies  developing  in  the  plates  were  subjeoted  to  attentive 
scrutiny,  and  those  oolonies  bearing  any  reasonable  resemblance  (on  preliminary 
observation)  to  B.  typhosus  were  suboultured  in  gelatine  *' shake"  cultures.  As 
might  have  been  anticipated  these  in  the  majority  of  cases  gave  gts.  When  this 
ooourred  the  microbe  in  question  was  not  further  examined.  But  when  no  gas 
developed  in  gelatine  "shake**  cultures,  no  colour  was  formed,  or  no  liquefaction 
cxy3urred,  then  the  following  plan  was  usually  adopted : — 

Broth  cultares  were  made  and  incubated  at  B7°C.  for  five  days,  and  then  tested 
for  indol  production.  Sometimes  no  g^^owth  occurred  at  blood  heat,  and  some- 
times growth  together  with  indol  formation.  In  either  case,  of  course,  it  was 
unnecessary  further  to  investigate  the  microbes  in  question.  But  when  growth 
ooourred  at  3f  G.  and  no  indol  was  produced,  litmus  milk  cultures  were  made, 
and  iooubated  at  87°  0.  B.  typhosus  in  litmus-milk  cultures  forms  feeble  acid 
and  never  dots  the  milk.  Whenever,  therefore,  any  of  the  following  changes 
ooourred  in  the  milk  the  culture  was  rejected — bleached  or  buff-coloured  appear- 
ance, strong  aoid,  dotting,  alkaline  change. 

Practically  in  all  cases,  the  above  tests  served  to  differentiate  the  suspected 
microbes  from  B.  typhosus,  but  occasionally  a  microbe  was  tested  as  well  by  the 
serum  test  (blood  of  typhoid  immunised  guinea-pig). 

These  differential  tests  were  not  always  employed  in  exactly  the  abore  order, 
and  often  were  used  concurrently ;  but  the  final  result  turned  out  always  to  be 
the  same,  namely,  that  no  real  difficulty  was  experienced  in  distinguishing  the 
suepeoted  miorobes  from  B  typhoius. 

*  In  two  oases  a  10  oc.  "  filter  brushing  **  was  employed. 
U870  2  Ts 
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APp.B.No.7.  III.  Analysis  of  the  Miobobbs  which  on  Pbbliminabt 

Obsbbyation  in  thb  Platb  Citltubbs  ooitld   not» 

WITHOUT      FUBTHBB     STUDT,     BB     SAID     NOT     TO     BB 

B.  Typhosus. 


Oo  the 

Chemical  and 
Bacteriological 
BzaminatiOD 
of  Ohioheeter 
Well  Water;  by 
Dr.  Houston. 


The  results  are  shewn  in  the  following  table  (Table  14) : — 

Tablb  14. 
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On  the    . 
Chemical  and 
Bacteriolo^cal 
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Table  14 — continued. 
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On  the 

Ohemioal  and 
Bacterioloffioal 
Examination 
of  Ohichester 
Well  Water;  by 
Dr.  Honston. 


The  results   shown  in  the  foregoing  table  (Table  14)  may  be 
summarised  as  follows  : — 

"  Oaa  "  in  gelatine  "  sliake  "  cultures^  microbes : —     • 

1,  10,  11,  13,  31,  32,  38,  39,  40,  41,  42,  43,  44.  45,  46/47, 
48,  52,  54,  57,  59,  60,  61,  63,  68,  69,  71,  72,  73,  74,  75, 
79,  82,  83,  84,  86,  87,  88,  89,  90,  91,  92,  93,  94,  95,  96, 
97,  98,  99,  100,  101,  102,  103, 104,  105,  106,  107,  109, 
114, 115, 116, 118, 120, 122, 132, 133;  150, 151,  152, 153, 
154, 155, 156, 157, 158, 159, 165,168, 174, 186, 187, 188, 
192, 193, 195, 196,  211,  212,  214,  215,  216,  218,  220,  221, 
222,  223,  225. 

ChromogeniCy  microbes  : — 
Greeny  2, 134, 135,  203. 
Yellow,  14, 15,  21,  26,  28,  30, 33,  35,  36. 
VioUt,  77,  85. 

LiquefierSj  microbes  : — 

5,  6,  7,  8, 17,  20,  23,  24,  25,  37,  50,  66,  76,  78,  80,  113, 128, 
129, 138, 139, 140, 142, 143, 144, 145, 147, 170,  175, 176, 
178, 180, 181, 182, 183, 184, 185, 191,  213,  217,  219,  224. 

No  growth  in  broth  at  37°  C,  microbes  : — 

4,  9,  16,  110,  111,  112,  117,  119, 121, 123,  124, 125, 126» 
127, 163, 194, 197, 198, 199,  200,  201,  202,  205,  206,  207^ 
208,  209,  210. 

Inciol  in  broth  cultures,  microbes  :^ 
18,  27,  34. 

Litmus  milk  ctiUures,  microbes  : — 

Dirty  bleached  appearance,  3,  51,  53,  56,  58,  64,  67,  70,  81, 
108. 

Pale  buf  colour,  19, 49, 177, 179. 

Acid  clot,  55,  62,  65, 130, 131, 136, 137, 141, 148, 160, 161, 
162, 164, 166, 167, 169, 171, 172, 173. 

Alkali,  146. 

Little  or  no  change  [aggliUination  test,  negative],  189, 
190. 

?  SligJU  acidity  \agglutinatiofi  test,  negative],  204. 

Strong  add,  12. 

No  growth  in  original  sub-cultures,  microbes  :^- 
22,  29. 

Record  lacking,  microbe  :— 
149. 

From  the  foregoing  summary  it  will  be  seen  that  the  attempt  to 
isolate  B.  typhosus  among  225  microbes,  derived  from  ten  samples 
of  well  water,  each  from  a  different  source  but  all  from  reputed 
fever  areas,  ended  in  failure* 
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PART  III.  Arp.B^«o.7. 

On  the 

Ohemical  and 
^icteiiologlcal 
A,— Final  GOHOLUSIONS.  BxaminatTon 

of  Chichester 
Well  Water;  by 
Dr.  HoiMton. 

In  drawing  final  conclusions  ^t  is  desirable  to  consider  both 
this  year  and  last  year's  work  together,  the  results  obtained  in 
each  year  being  very  similar  in  character. 

A.  Ghemical  (50  samples). 

Not  only  could  none  of  the  fifty  samples  of  Chichester  well 
water  have  been  condemned  on  the  basis  of  the  oxygen 
absorbed  from  permaganate  test,  but  all  of  them  would 
be  classed  as  waters  of  great  organic  purity.  Judged 
by  the  free  ammonia  test,  two  of  the  samples  were 
most  unsatis&ctory,  and  another  was  suspicious.  The 
remaining  47  samples  contained  an  almost  negligible 
amount  of  free  ammonia.  The  albuminoid  ammonia 
test  served  to  condemn  only  three  out  of  the  50 
samples,  and  the  majority  of  the  samples  would, 
judging  by  this  test,  be  classed  as  water  of  great  purity. 
It  will  be  seen,  then,  that  as  judged  by  these  tests  the 
Chichester  well  waters  were  in  general  remarkably 
pure.  The  chlorine  record,  however,  served  to  place  a 
considerable  number  of  the  wells  under  the  ban  of 
suspicion.  As  so  many  of  the  well  waters  contained 
between  two  and  three  parts  per  100,000  of  chlorine, 
the  figures  being  not  uncommonly  nearer  two  than 
three  parts' per  100,000,  it  will  prolMibly  be  reasonable 
to  regard  with  suspicion  all  those  samples  yielding 
over  three  parts  per  100,000.  In  this  view  of  the  case, 
21  samples,  or  rather  less  than  50  per  cent.,  were  open 
to  suspicion  of  objectionable  pollution. 

B.  Bacteriological  (50  samples). 

(1.)  The  general  results  and  inferences  are  as  follows  : — 

(a.)  Total  number  of  bacteria  per  cc : — In  10  samples, 
1,000  but  less  than  10,000  ;  in  21  samples,  100 
but  less  than  1,000 ;  in  15  samples,  10  but  less 
than  100 ;  in  4  samples,  less  than  10. 

(&.)  "  Oas  *'  in  gelatine  "  shake  "  cultures  (24  hours  at 
20^  C.).— In  2  samples,  -f  10  cc.  -  1  cc. ;  in  8 
samples,  +  100  cc.  —  10  cc. ;  in  40  samples,  — 
100  cc. 

(c.)  B.coli {and allied forms).^ — In  10 samples,  +0'lcc. ; 
in  18  samples,  +  10  cc.  —  0*1  cc. ;  in  12  samples, 
+  100  cc.  —  10  cc. ;  in  10  samples,  —  100  cc. 


*  Last  year  the  preaeDce  or  absence  of  B.  ooli  in  1  oc.  of  the  water  was  not 
determined.  This  year  nine  ont  of  20  samples  contained  B.  ooli  in  1  oc.,  of  these 
B.  ooli  was  absent  from  O'l  oo.  in  five  of  these  nine  samples. 
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(d.)  Spores  of  B.  enteritidis  sporogenes  (Klein). — In 
3  (?  4)  Bamplea,  +  100  cc.  —  10  cc. ;    in  2  (?  3) 

samples,   +    200  cc.   -  100  cc.;   in  45  (?  43) 

l^iSSgS*'  flamples,  -  200  cc. 

of  Ohichester 

w^water^by  (g.)  Streptococd.— In  5  (?  9)  samples,  +  10  cc.;  in 45 

(?  41)  samples^  —  10  cc. 

(/.)  Search  for  B.  typhosus. — 60  samples  (inclnding 
Part  II.)  were  examined.  456  microbes  were 
studied.    The  results  were  wholly  negatiye. 

(2.)*  These  general  results  may  be  interpreted  as  indicating 
nothing  more  than  that  some  of  the  waters  were  poUated 
and  that  others  were  of  great  bacterial  parity. 

(3.)  But  it  may  be  questioned  whether  they  do  not  indicate 
something  more  than  this  ;  namely,  that  the  waters  in 
general  were  possessed  of  intrinsic  biological  qualities 
pointing  to  their  late  association  with  matters  of 
intestinal  sort.f 

(4.)  Biological  qualities  such  as  the  above  are  not  proper  to 
waters  derived  from  pure  sources  ;  moreover  they  are 
apt  to  be  masked  chemically  by  the  mechanical  filtering 
action  of  the  soil. 

(5.)  If  this  view  be  correct,  inmiunity  from  danger  in  drinking 
such  waters  would  be  relative,  not  absolute. 

(6.)  The  circumstance  that  the  inhabitants  of  Chichester  draw- 
ing their  water  supply  from  these  local  wells  have  not 
seemingly  suffered  to  any  conspicuous  extent  from 
enteric  fever  in  the  past,  may  possibly  be  referred,  not 
to  the  complete  absence  of  dangerous  pollution  of  well 
waters,  but  to  the  beneficial  mechanioad  action  of  the 
soil  in  reducing  the  amount  of  morbific  poison  con- 
tained in  the  soil  water. 

(7.)  The  facts  observed  by  me  at  Chichester  lend  some  support 
to  Dr.  Thomson's  tentative  hypothesis  that  soil  plays 
some  part  in  ^*  fostering  and  localising  *'  enteric  fever  in 
this  town,  Inasmuch  as  the  well  waters  representing  the 
more  or  less  perfectly  filtered  '^  washings  '^  of  soil  never- 
theless possessed  certain  biological  qualities  suggestive 
of  fouling  with  matters  of  intestinal  outcome.  Qualities 
not  inconsistent  with  the  supposition  that  possibly  the 
soil  at  Chichester  fosters  in  a  higher  degree  than  moot 
soils  **  the  vitality  and  morbific  power  of  the  infective 
material  of  enteric  fever." 

*  From  this  point  I  quote  from  last  year's  report  as  my  subsequent  work  has 
tended  to  oonflrm  my  previons  oonolnaions. 

t  It  is  a  point  not  to  be  lost  sigbt  of  that  although  the  weU  waters  freqnentlr 
oonteinad  bnt  few  bacteria,  the  ratio  of  the  objeouonable  microbes  to  tbSo  total 
bacterial  flora  was  often  highly  significant  of  animal  pollution. 
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(8.)  B.  typhoBUB  could  not  be  found  in  any  of  the  samples  app.b,mo.7. 

examined.    But  B.  coli  (or  closely  allied  forms)  was  ostb~ 

fonnd  in  a  majority   of  the  waters ;  and  further,  a  ^^™|lf^  '^^ 

small  percentage  of  these  coli-like  microbes  gave  a  Ezamina^n 

positive  result   by  the  agglutination  test,  with  human  SjSiwSS^y 

typhoid,  with   the  blood  of  a   typhoid    immunised  nr.  Houston, 
guinea-pigy  or  with  blood  of  botii  sorts. 

Epidemiologists,  in  the  past,  have  shrunk  from  accepting  too 
readily  the  unsupported  testimony  of  bacteriologists  as  regards  the 
purity  or  otherwise  of  drinking  water  supplies.  Nor  is  this  on 
the  whole  to  be  wondered  at.  Yet  when  the  modem  methods  of 
resi>onsibie  bacteriologists  of  measuring  the  probable  degree  of 

Eotential  danger  to  health  by  means  of  qiMintitative  and  qualitalive 
iological  tests  of  proved  efficiency  are  considered  the  scepticism 
of  the  epidemiologist  is  less  reasonable  than  in  the  past  It  requires 
no  seer  to  prophesy  that  the  future  progress  of  preventive  medicine 
in  connection  with  drinking  water  supplies  lies  in  a  happy  recog- 
nition of  the  claims  not  only  of  the  epidemiologist  but  also  of  the 
bacteriologist  and,  although  in  a  minor  degree,  of  the  chemist  and 
the  geologist  to  investigate  the  problem. 


B.— Rboommbndations. 

Recommendations  in  a  report  of  this  kind  may  seem  out  of 
place.  But  having  regard  to  Uie  unfortunate  history  of  Chichester 
in  respect  of  enteric  fever,  the  time  and  labour  expended  on  the 
analyses  of  the  well  waters,  and  the  fact  that  notwithstanding  the 
prolonged  investigations  of  the  Board's  Inspectors,  the  cause  of 
the  disease  is  still  unhappily  obscure  and  a  matter  for  con- 
jecture and  hypothesis,  it  seems  not  unreasonable  to  inquire 
whether  the  results  of  this  well-water  inquiry  have  thrown 
any  light  on  the  subject  from  a  remedial  point  of  view. 

To  answer  this  question  is  not  easy,  the  more  so  since  both 
Dr.  Thomson  and  Dr.  Bulstrode  came  to  the  conclusion  that  the 
well-water  drinkers  have  not  suffered  in  the  past  to  a  conspicuously 
greater  extent  than  those  obtaining  theii  supply  from  the  public- 
water  service.  But  so  far  as  the  plain  facts  of  the  case  are 
concerned,  and  looking  at  the  subject  solely  from  the  bacterio- 
logical point  of  view,  unfettered  by  attention  to  the  opinion  of 
others,  however  well  balanced  and  authoritative  these  opinions 
may  be,  I  cannot  but  think  that  my  results  go  far  to  implicate  the 
Chichester  well  waters  as  a  constant,  (although  not  perhaps  a 
serious),  menace  to  a  section  of  the  inhabitants.  For  I  have  little 
doubt  that  my  results  will  be  interpreted  as  tending  to  show 
that  the  well  waters  in  general,  although  seemingly  relatively  pure 
owing  to  the  beneficial  filtering  action  of  the  soil,  were,  neverthe- 
less, possessed  of  certain  intrinsic  biological  qualities  suggestive 
of  fouling  with  matters  of  intestinal  sort.  Pollution  of  this  sort 
be  it  noted,  although  seemingly  trivial  in  amount,  may  yet  be  the 
means  of  causing  widespread  disease.  Further,  it  may  be 
questioned  whether  the  topographical  position  of  well  wat^  is 
always  a  safe  indication  of  the  real  range  and  extent  of  their 
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APP.&.N0.7.    influence,  that  is  to  say,  of  the  popnlation  who  are  casual  as  well 

On  the"         **  consistent  well-water  drinkers.    For  example,  Well  T  (D  of 

ohamicsa^d    last  year)  is  situated  in  the  open  space  of  the  cattle  market,  and 

EumT^tiEDn     although  nominally  a  closed  pump  well  is  coyered  by  a  detachable 

wSn?aS?by  ^^^  covering.    That  objectionable  organic  matters  may  oocaaion- 

Dr!  Houston,     ally  find  their  way  into  the  well  is  extremely  likely.    Last  year 

it  is  true  the  water  was  not  seriously  implicated  although  the 

oxidised  nitrogen  was  as  high  as  0*72  parts  per  100,000,  but  this 

year  a  sample  contained  B.  coli  (or  allied  form)  in  1  cc.  of  the 

water,  and  in  both  years  the  chlorine  figures  were  somewhat 

suspicions.    Such  a  well  water  would  be  likely  to  be  drunk  by 

many  indiyiduals  widely  separated  as  r^;ards  their  respective 

domiciles. 

Yet  I  am  far  from  contending  that  the  well  waters  in  general 
are  ^^  heavily  implicated "  in  the  propagation  of  enteric  fever  in 
Chichester. 

All  that  I  would  seek  to  show  is  that,  although  the  cause  of  the 
*'  continued  prevalence  in  serious  amount  of  enteric  fever  in 
Chichester  '^  still  remains  obscure,  there  is  some  evidence  in  &vour 
of  the  view  that  the  well  waters  may  play  a  part  in  spreading  the 
disease.  The  need  for  amelioration  of  these  conditions  is  too 
imperative  to  allow  of  the  objection  that  the  pollution  of  the 
wells  is  but  one  (possibly  even  an  insignificant  one)  of  the  many 
factors  which  together  constitute  the  total  and  unenviable  liability 
of  the  inhabitants  of  Chichester  to  be  exposed  at  some  period  of 
their  existence  to  the  risk  of  contracting  enteric  fever. 

Assuming  these  contentions  to  be  correct,  my  sole  reconunenda- 
Uon  is  that  the  wells  be  gradually  closed,  either  on  the  oonsidera- 
tions  embodied  in  the  results  of  my  analyses  or  on  the  results  of 
the  analyses  of  competent  and  independent  experts.  It  is  here 
assumed,  as  is  alleged,  that  the  public  water  service  is  satisfactory 
both  as  regards  quality  and  quantity. 
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ADDENDUM  A. 


CiTT  or  OaiCHiBTiB.— Lktku  op  Sub-boil  Watbb,   in   Fbbt  abotb 

Obdhamob  Datiw, 


^ 

(^ 

• 

• 

H 

Pm 

d 

Date. 

1 

1 

1 

1 

lOOL 

Janoairy 

7 , 

30*30 

32*98 

33*48 

29*20 

27*66 

28*30 

89*48 

ft 

14 

30-47 

33*27 

32*68 

29'20 

27*70 

28*84 

89*67 

m 

SI , 

30-47 

33*48 

32-76 

2912 

27-74 

28*38 

89*66 

n 

28 

30-47 

33*48 

32*76 

29-16 

27*82 

28*38 

89*66 

Hebniary   4 

30-47 

33-60 

32*80 

2916 

27*82 

28*42 

29*70 

m 

11 

30-76 

33-69 

33-01 

29-41 

28-07 

28*67 

19-87 

» 

18 

30*03 

34*14 

33-34 

29*46 

28-12 

28*84 

30-06 

«• 

K 

30-76 

34-39 

33-47 

29*41 

28-12 

28-88 

30-06 

March 

4 

30-78 

34-44 

33-66 

29*37 

28*12 

28-84 

30*06 

• 

11 

30*78 

34-64 

33-68 

29*45 

28-12 

28-84 

29*99 

■• 

18 

30-80 

3614 

34*01 

29*63 

88-16 

28*92 

«  30*08 

m 

86 

30-88 

36*10 

34*51 

29-68 

88-16 

29-00 

80*08 

April 

1 

31-01 

36*73 

34*93 

29-70 

28-24 

29-09 

30*80 

t* 

8 

31-58 

36*89 

36*06 

30*28 

28*70 

29-67 

30*94 

•• 

15 

32*47 

38-35 

35*89 

30*74 

29*84 

30-34 

81*88 

t» 

28 

33*13 

38'Hl 

36-26 

31*06 

28*74 

31*26 

82-16 

• 

89 

33*38 

38*98 

36*51 

31*28 

80*07 

31-67 

82*53 

May 

6 

83*47 

39*14 

36*64 

31*46 

30*28 

31*88 

32*66 

H 

IS 

83*61 

Max. 

39*89 

Max. 
37*82 

31*68 

30*38 

32*01 

32*78 

w 

80 

Max. 
83*76 

89*64 

37*09 

31*63 

30*41 

Max, 
82*88 

Max. 
88*96 

• 

87 

83*68 

39*62 

87*06 

Max. 
31*70 

Max. 
30*46 

32*22 

32*96 

JniM 

8 

33*50 

38*98 

86*76 

31*66 

30*46 

88*18 

88*87 

m 

10 

83*34 

38*73 

86*69 

31*63 

30*86 

88*18 

32*70 

m 

17 

88*97 

38*39 

36*22 

81-(3 

30*84 

81*84 

88*46 

H 

84 

82*88 

37*98 

36*93 

31*37 

80*16 

81*67 

88*86 

Jidy 

1 

32*80 

87*69 

36  80 

31*37 

80*16 

81*63 

82*84 

w 

8 

32*50 

37*66 

36*66 

31*24 

30*08 

81*88 

81*90 

at 

16 

32*61 

87*06 

36*30 

31*03 

89*74 

81*06 

81*75 

W 

28 

88  13 

36*89 

36-09 

30*91 

29*67 

80*72 

81*46 

• 

88 

81-63 

86*78 

84*93 

30*74 

89*41 

80*61 

81*84 

▲PP.  B.  No.  7. 

On  the 

Ohemioal  and 
Baoterioloffical 
Bxamlnation 
of  Obiohester 
Well  Water;  by 
Dr.  Houaton. 


*  Tbe  w elle  are  indioated  eq  the  aooompanying  map  by  blue  dote  and  letten^ 
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▲PF.B.NO  7. 

On  the 

Chemioal  and 
Bacteriol(»Ioftl 
Examination 
of  Chicheiter 
WeU  Water;  by 
Dr.  Hootton. 


Sub-boil  Watkr  LtsYKL^-^nUlnned. 


Date. 


▲ngnst 


190L 
6.. 

19.. 


September  S.. 
9.. 

16.. 

28.. 

SO.. 
Ootober       7  .. 

14.. 

21.. 

28.. 
November  4.. 

S5 
Decrmber    2.. 
».. 

le.. 

23.. 

80.. 


January 


1002. 

6.. 

IS.. 


27 


24 
Ifareb  8 

10, 
17 


February     S 

10 

17 


^ 

€ 
^ 


8*54 
8113 
81*06 
30*80 
30*66 
80*42 
80*22 
30*32 
30*13 
80  01 
30*01 
28*88 
28*96 
29*71 
29*71 
29*68 
29*60 
29*48 
29*48 
29*48 
29*68 
29*88 

SO' 18 
88*26 
30*26 
30*13 
30*06 
29*92 
29*79 
29*79 
30*08 
80*69 
30*89 


m 

i 

^ 


88*89 


36*52 
86*39 
84*96 
84*78 
84*66 
34*19 
88*89 
88*60 
88*66 
88*30 
88*08 
32*78 
32*64 
32*89 
83-27 
32*14 
38*08 
81*94 
81*94 

32*22 
32*64 
32*77 
32*86 
32*84 
32*84 
82*72 
82*80 
32*72 
88*06 
88*39 


o' 

M 

(n: 

3 

? 

3 

^ 

^ 

^ 

84*72 
84*64 
84*47 
84*26 
84*09 
88*97 
88*76 
88*69 
88*80 
88*14 
32*98 
32*84 
32*69 
82*42 
32*21 
32*01 
81*84 
81*68 
86*59 
81*59 

81 -a 

81*48 

81*88 
32*09 
32*28 
32*94 
32*26 
82*21 
82*18 
82*01 
32*29 
83*56 
32*72 


98*68 

wm 

86*19 

80*41 

28*86 

29*02 

38*88 

28*91 

29*78 

30*12 

28*66 

29*61 

29*96 

28*68 

29*84 

29*78 

28*87 

29*09 

29-66 

28*24 

28*02 

29*68 

28*07 

28*82 

29*41 

28*08 

26*72 

29*83 

87*82 

28*67 

29*20 

27*78 

28*66 

29*08 

27*68 

28*38 

29*08 

27*62 

28*86 

28*90 

27*49 

28*17 

28*82 

27*82 

28*17 

28*74 

27*28 

28*01 

28*62 

27*16 

27*86 

28*49 

27*16 

27*92 

28*44 

26*88 

27*92 

28*44 

2707 

27*87 

28*87 

28*86 

27*80 

28*45 

27*07 

27*97 

28*99 

27*82 

2817 

28*89 

21*82 

28*68 

28*83 

27*46 

28*21 

28*87 

27*48 

28*21 

28*78 

27*48 

28*17 

28*70 

27*87 

28*01 

28*66 

27*28 

27*88 

28*62 

27*24 

27*84 

29*08 

37*46 

28*01 

29*06 

27*87 

28*18 

29*08 

27*86 

28*36 

99-8r 
88*10 


98*12 


99*78 


r57 

1*41 

raff 


99-19 


29*87 


28-91 


£8  91 


29*30 


r4l 


99*12 


1*58 

r7i 


•  The  wella  are  indicated  on  the  aooompanying  map  by  blue  dota  and  lettora 
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ADDENDUM  B. 


Baihfall  (in  inches)  at  Sbwaob  Wobkb  (Ohiohestbb). 


190L^ 

• 

■ 

•g 

1 

t 

< 

1 

6- 

1 

3 

5 

i 

1 
1 

1 

B 
i 

1 

1 

•10 

^^ 

•02 

•01 

^,^ 

•04 

^,^ 

.^^ 

1 

•19 

„_ 

__ 

2 

— 

•60 

18 

•08 

— 

— 

•80 

— 

— 

— 

— 

•02 

S 

— 

— 

•08 

•64 

— 

— 

— 

— 

— 

•16 

— 

— 

4 

— 

•44 

•18 

— 

— 

— 

•03 

— 

•40 

— 

— 

5 

•23 

•16 

•26 

— 

— 

— 

•16 

— 

— 

— 

•05 

6 

— 

— 

•14 

.•27 

•10 

— 

— 

•01 

•01 

•06 

— 

•04 

7 

•16 

— 

•07 

•11 

— 

— 

— 

__ 

•01 

— 

— 

•18 

8 

•le 

— 

•03 

•02 

•10 

^~ 

— 

— 

•26 

•18 

•81 

9 

— 

— 

•10 

•10 

— 

— 

— 

— 

— 

•10 

10 

__ 

— 

— 

•20 

— 

— 

— 

•02 

— 

— 

— 

— 

11  .. 

— 

— 

•23 

— 

— 

— 

•18 

•11 

— 

•05 

•31 

12 

— 

— 

— 

— 

— 

•14 

— 

•02 

— 

— 

•10 

•62 

13 

— 

— 

— 

•26 

— 

•10 

— 

— 

— 

— 

•08 

•08 

14 

— 

— 

— 

•09 

— 

— 

•06 

•40 

— 

— 

— 

— 

16 

— 

— 

•21 

•10 

— 

— 

— 

•08 

— 

•12 

— 

— 

10 

•10 

— 

— 

•03 

— 

— 

— 

— 

1*21 

*26 

— 

— 

17 

•02 

— 

— 

— 

— 

— 

— 

— 

•26 

•11 

— 

•11 

18 

•14 

•w 

— 

— 

— 

— 

— 

— 

— 

•65 

•08 

— 

19 

— 

•02 

•09 

— 

•20 

— 

— 

— 

•06 

— 

— 

20 

— 

— 

•30 

— 

— 

•08 

— 

— 

•04 

•12 

— 

— 

21 

— 

•04 

— 

— 

— 

v-4a 

— 

— 

•01 

•11 

•06 

— 

22 

•01 

— 

— 

— 

— 

— 

— 

— 

•05 

•10 

•02 

— 

23 

— 

— 

— 

— 

— 

— 

•20 

— 

•02 

— 

— 

•50 

24 

•03 

— 

— 

— 

— 

— 

•20 

— 

— 

•20 

— 

•46 

26 

•02 

— 

•03 

— 

•02 

— 

•88 

•27 

— 

-- 

— 

.•02 

26 

•10 

•18 

— 

— 

— 

— 

*2) 

•02 

WW 

— 

— 

— 

27 

•03 

"02 

•01 

•01 

— 

— 

•25 

•31 

— 

— 

— 

•06 

28 

•07 

•36 

— 

— 

— 

— 

— 

— 

— 

— 

— 

•49 

29 

— 

— 

•02 

— 

•02 

•78 

— 

— 

— 

•04 

— 

•41 

SO 

— 

— 

•81 

— 

•18 

1*32 

— 

— 

— 

— 

— 

13 

31 

— 

— 

•12 

— 

— 

— 

— 

•01 

— 

2*69 

— 

•12 

Totals  ..   •• 

0^98 

1^87 

2'S6 

2^40 

0*62 

312 

2*43 

rei 

1*99 

0*39 

4*6:J 

APP.  B,N0.7. 

On  (he 

Ohemloal  and 
Baoteriologioal 
Bzamination 
of  Chichester 
Well  Water;  by 
Dt,  Houston. 


Total  rainfall  for  year  19U1, 24-73  inches. 
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APP.  B,  No.  7. 

On  the 

Chemical  and 
Bacteriological 
Examination 
of  Chichester 
Well  Water;  hy 
Dr.  Hoaston. 


Ratkfall  (in  inches)  at  Sewage  YfonKB-^cntinued. 

1902. 

1 

a 
es 
•-> 

6 

t 

1 

• 

1 

-< 

4" 

1    1 

tA 

•-> 

1 

1 

P, 
O 
OQ 

•3 

• 

1 

2 
8 

•34 

•02 

•M 

•01 

•03 

4 
6 

•05 

— 

I 

1 

— 

•19 

7 

— 

•02 

8 

— 

•08 

9 

•06 

— 

10 

— 

— 

n 

— 

•03 

• 

12 

— 

— 

13 

— 

— 

14 

— 

— 

16 

•03 

— 

16 

— 

— 

' 

17 

— 

— 

18 

— 

— 

19 

— 

— 

SO 

— 

— 

21 

•02 

— 

22 

— 

•34 

• 

« 

23 

- 

•36 

24 

•07 

'42 

25 

— 

•09 

28 

•31 

•45 

27 

— 

•09 

28 

•11 

•02 

29 

— 

— 

30 

— 

31 

— 

Totals     .. 

I'OO 

2*06 
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ADDENDUM  C 


City  of  CHiCHEbT£B.~HousE8  attacked  by  Enteric  Fever. 


1900. 
Deoember  13th  .. 


NoTK— The  above  case  m  not  marked  on  the  spot  map.   The  followinff  are  all  marked 

on  accompanying  map  (red  dote). 


1901. 
January  19th 
April  14th., 
„  15th.. 
May  11th  .. 
June  13th  .. 
„     18th  .. 

M     18th 

N    18th  ..       •■ 
July  8th     .. 
Augukt  10th 
September  2nd 
•.        23rd 
«        30th 
October  4th 
n       7th 
November  Srd   .. 
Deoember  19th  .. 


APP.B,M0.7. 

On  the 

Chemical  and 
Bacteriological 
Examination 
of  Chichester 
Well  Water;  by 
Dr.  Houston, 


Aged  3  years 


22,  WestBate. 


Aged 


n 
n 


40  years 

21  „ 

12  n 

10  „ 

42  n 

21  „ 

16  „ 

34  n 

14  „ 

21  « 

11  n 

13  „ 
8  . 

26  , 

21  „ 
18  » 

22  « 


117.  Ovlng  Boad. 

1,  Cooper  Street 

15.  High  Street. 
22,  Chapel  Street. 
215,  Oving  Boad. 
120.  St.  Fancras. 
4,  North  Street. 

2,  Franklin  Place. 
68,  High  Street 
30.  St  Fancras. 
40,  George  Street 
38.  Tower  Street 

4,  Alexandra  Terrace-' 
22,  Adelaide  Boad. 
51,  High  Street 

16,  Frankttn  Plaee.^ 
The  Inflrmary. 


Making  a  total  for  the  year  1901  of  17  oaaes. 

Dnring  the  present  year  (to  end  of  March)  1902,  no  case  of  typhoid  feyer  has 
been  notified  at  ChicheBter. 


11870 


2  M3 
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No.  8. 


APP.  B,  No.  8. 

The  Micro- 
pathology  of 
fladxnorrhagic 
Small-pox :  by 
Dr.Klein,F.B.S. 


The  Migro-pathologt  of  H^morbhagic  Small-pox  ; 

by  Dr.  E.  Klbin,  F.R.S. 
{Plates  II-  V. ;  Figures  1-8.) 

The  question  of  the  intimate  nature  of  hsemorrhagic  small-pox 
in  man  is,  according  to  all  authorities,  an  unsolved  one.  It  is 
quite  unknown  what  determines  the  hasmorrhagic  condition  in 
variola.  This  condition  seemingly  is  not  due  to  the  severity  of 
the  disease  per  se^  or  to  the  unprotected  condition  of  the 
individual,  though  it  is  admitted  on  all  sides  that  haemorrhagic 
small-pox  is  of  an  extremely  infectious  nature.  It  has  been 
affirmed  that  haamorrhagic  small-pox  is  due  to  a  complication  of 
the  small-pox  by  septic  microbes  ;  that  is  to  say,  that  in  addition 
to  the  (unknown)  microbe  of  small-pox  there  has  entered  the  system 
of  the  affected  individual  some  septic  organism  which  is  the  real 
cause  of  the  haemorrhagic  complication.  Dr.  Maurice  has  asserted 
that  in  a  large  number  of  cases  of  hsemorrhagic  variola  he 
actually  found  in  the  blood  septic  organisms,  and  from  this  he 
concludes  (and  with  him  also  others)  that  it  is  the  entrance  of 
such  septic  microbes  into  the  blood  which  converts  an  ordinary 
case  of  small-pox  into  one  of  hsemorrhagic  variola. 

That  this  explanation  is  incorrect  there  is  no  difficulty  in 
showing,  since  the  various  septic  organisms  which  are  found 
in  the  blood  and  viscera  of  fatal  cases  of  confluent  small-pox 
do  not  differ  from  those  occurring  in  cases  of  haemorrhagic  small- 
pox. Thus,  I  myself  have  in  previous  years  and  in  former  small- 
pox epidemics  examined  by  culture  the  blood  of  a  number  of  fatal 
cases  of  confluent  small-pox  with  the  result  of  finding  in  it  a 
considerable  variety  of  micro-organisms ;  and  during  the  present 
year's  epidemic  Drs.  Drysdale  and  Scholberg  have  done  the  like. 
In  most  cases  they  found  present  therein  and  easily  demonstrable 
the  various  species  of  microbes — as,  for  instance,  non-pathogenic 
staphylococci  and  particularly  streptococci  and  bacilli  of  various 
kinds — which  may  be  also  obtained  from  the  blood  in  some  cases 
of  haemorrhagic  variola.  Later  on  I  shall  deal  in  detail  with  these 
microbes.  For  the  present  it  is  enough  to  state  the  fact  that  such 
microbes  are  present  in  the  blood  of  small-pox  patients,  and  to  point 
out  that  this  is  hardly  matter  for  surprise  when  it  is  borne  in  mind 
that  in  confluent  small-pox  and  in  haemorrhagic  small-pox  we 
have  diseases  of  great  severity  associated  with  a  universal 
disorganization  of  the  tissues  and  organs.  Under  such  conditions 
the  entry  into  the  blood,  and  their  multiplication  therein,  of 
microbes  from  the  respiratory  and  alimentary  organs  is  not  to  be 
wondered  at ;  microbes  which  having  no  part  either  in  the  disease 
or  in  its  fatal  issue .  are  in  this  connexion  true  saprophytes. 
1  his  is  seen  also  constantly  in  the  post-mortem  room,  where  very 
often,  in  human  corpses  not  dead  of  small-pox  but  which 
succumbed  to  one  or  another  kind  of  severe  illness  (typhoid 
fever,  dysentery,  pneumonia),  such  saprophytes  are  met  with  in 
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the   blood.     The    presence   therefore  of   septic   bacteria   in   the    app.b,No.  8. 
blood    cannot    be    accepted    as    a    determining    cause    of    the  TheMicro- 
haBmorrhagic  complication  of  small-pox.     This  view  does  not  pathoiogry  of 
in  the  least  deny  that  this  hsemorrhagic  condition  is  caused  by  a  Rma?i°poxTby 
microbe,  nor  that  this  microbe  might   be   specifically  different  Dr.Kiern.F.iu<. 
from  that  causing  ordinary  small-pox.    The  fact  that  a  ha^morrhagic 
case  of  small-pox  may  be  the  result  of  infection  from  a  non- 
h^emorrhagic  one,  and  that  vice  versa  a  haemorrhagic  may  and 
generally  does  give  rise  to  an  ordinary  case  of   small-pox,  is 
consistent  with  the  virus  of  small-pox  being  something  different 
from  the  essential  cause  of  the  haBmorrhagic  condition. 

The  clinician,  to  jud^e  from  what  one  constantly  hears  in  medical 
societies  and  from  what  one  reads  in  text  books,  does  not,  during 
a  small-pox  epidemic,  seem  to  have  any  hesitation  in  pronouncing 
(with  or  without  demonstrable  contagion)  as  haemorrhagic  small- 
pox any  case  of  acute  febrile  disease  destitute  of  papular  or 
vesicular  eruption  but  exhibiting  haemorrhagic  spots  and  patches 
having  the  peculiar  distribution  known  as  "bathing-drawer 
appearances  *' ;  i.^.,  the  manifestation  of  conspicuous  haemorrhages 
on  the  lower  abdomen  and  upper  part  of  the  thighs.  Of  course 
such  clinician  would  not  hesitate  to  pronounce  as  haemorrhagic 
small -pox  any  case  in  which  the  eruption  characteristic  of  small- 
pox was  modified  in  the  sense  that  the  vesicles  contained  effused 
blood.  The  first  kind  of  appearances  (haemorrhagic  spots  and 
patches)  the  clinician  distinguishes  (see  Liebermeister  Vol. 
Infections  Krankheiten,  p.  172)  from  the  second  (/.«.,  the 
vesicular  haemorrhagic)  by  inferring  that  the  patient  in  the  former 
did  not  reach  the  stage  of  vesiculation  (purpura  variolosa),  whereas 
in  the  latter  this  stage  had  been  attained.  It  will  presently  be 
seen  that  from  a  histological  and  pathological  point  of  view 
identification  of  the  former  class  of  case  as  variola  is  an 
assumption  which  certainly  requires  confirmation,  unless  of 
course  such  case  is  definitely  traceable  to  contagion.  In  the 
absence  of  circumstantial  evidence  this  cannot  be  accepted  as 
proven, 

I  now  proceed  to  cite  a  particular  case  of  a  haemorrhagic  acute 
febrile  disease  which  by  most  clinicians  would  be,  and  as  a  matter 
of  fact  has  been,  classed  as  haemorrhagic  small-pox.  This  is  a 
case  of  a  nurse,  T.,  who  was  under  the  care  of  Sir  Hugh  Beevor. 
She  was  taken  ill  on  4th  December,  and  she  died  on  9th  December. 
The  post-mortem  was  ordered  by  the  Medical  OfiBcer  of  the 
London  County  Council,  Mr.  Shirley  Murphy,  to  whom  one  of  the 
attending  physicians  had  notified  the  case  as  possibly  one  of 
haemorrhagic  plague.  Mr.  Shirley  Murphy  and  Dr.  Hamer,  and 
particularly  Dr.  Ooodall,  were  of  the  decided  opinion  that  the  case 
was  one  of  haemorrhagic  small-pox.  The  following  is  a  brief 
abstract  of  the  history  of  the  case  from  the  published  account 
of  it : — 

"  The  patient  was  a  nurse  (Nurse  T.),  aged  42  years.  For 
**  some  three  or  four  weeks  she  had  been  engaged  in  nurs- 
"  ing  a  man  suffering  from  a  third  relapse  of  acute  rheuma- 
'^  tism,  in  a  house  near  the  Strand.  • 
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'^  Narae  T.  did  not  sleep  in  the  hoase  occnpied  bj  ber 
])atient.  She  slept  in  the  Home,  took  her  meals  in  the 
patient's  house,  another  nnrse  from  the  Home  being 
employed  on  night  doty  on  the  same  case,  retamin^s^  in 
the  same  way  to  the  Home  to  sleep.  Nnrse  T.  had  been 
engaged  in  tbis  way  for  about  two  months,  the  last  three 
weeks  on  night  duty.  The  only  exception  to  this  occn- 
pation  of  her  time  was  a  visit  she  made  to  Gravesend,  on 
13th  November,  to  see  a  relative  who  had  enteric  fever. 
She  slept  at  Gravesend  one  night.  She  may,  however, 
have  gone  ont  in  the  day  time  if  sent  on  a  commission 
by  her  patient's  family. 


u 


There  had  been  no  illness  among  the  nurses  at  the 
Home  daring  1901,  and  none  of  them  had  recently  been 
in  attendance  on  a  case  of  infections  disease.  Dr.  Tonng, 
however,  ascertained  that,  with  the  object  of  gaining 
experience  in  the  nursing  of  small-pox,  two  nurses  from 
the  Home  had  been  for  a  period  at  the  small-pox  hospital 
ships.  The  first  of  these,  Nurse  C,  went  to  the  ships  on 
2nd  September,  left  the  ships  on  23rd  November  and 
went  to  the  ''  shelter ''  on  shore,  where  she  remained  till 
27th  November,  and  then  returned  to  the  Home.  She  slept 
at  the  Home  one  night  and  then  went  to  Bali&x.  She 
remained  in  good  health.  She  was  a  friend  of  Nurse  T., 
and  they  probably  met  at  the  Home. 

"  The  other  (Nurse  L.)  went  to  the  ships  on  23rd 
September.  She  left  the  ships  on  23rd  November  and 
returned  to  the  Home,  where  she  remained  until  27th 
November,  when  she  returned  to  the  ships. 

^*  Nurse  T.  may,  therefore,  have  come  in  contact  with 
"  Nurse  C.  on  27th  November  and  28th  November,  and 
**  with  Nurse  L.  on  the  four  days  23rd  November  to  27th 
**  November.  Nurse  T.  began  to  be  ill  on  4th  December. 
*'  If  infected  by  C.  the  incubation  period  would  not  be 
^*  more  than  seven  days,  if  by  L.  not  more  than  11  days. 

'•  Nurse  T.  was  unwell  on  4th  December.  She  came 
home,  and  the  following  morning,  the  5th,  was  unable  to 
get  up.  She  felt  sick  and  had  headache.  On  the  6th  she 
was  no  better,  and  thought  she  had  influenza.  On  the  7th 
she  was  considerably  worse.  .  .  .  Wishing  to  see  the 
rash  by  daylight,  I  went  early  the  next  morning,  Sunday 
(8th  December),  she  was  much  worse,  and  evidently  going 
to  die ;  semi-comatose,  face  deeply  dusky,  conjunctivas 
deep  yellow  with  haemorrhages,  tongue  swollen  and  thickly 
furred  ;  trunk  with  chest  and  abdomen  appeared  to  have 
got  much  darker,  a  deep  brown  colour,  and  smothered  all 
over  with  hsemorrhagic  spots,  which  gradually  extended 
to  the  limbs — a  typhus  rash — and  she  died  comatosed  that 
night.  The  temperature,  which  had  risen  up  to  104° 
Fsdirenheit,  fell  to  98°  five  hours  before  her  death. 

*'  Post-mortem  on  9th.  On  exposing  the  surface  of  the 
**  abdomen,  the  lower  part  was  found  to  be  covered  with  a 
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'*  purpuric  eruption,  consisting  of  thickly -set  pin-point    App.B,Kad. 

"  petechias  with  larger  blotches,  some  of  which  were  the  ^he  mIcto- 

'*  size  of  a  split  pea.    The  eruption  was  especially  marked,  Rgi^****'^-^! 

'*  roughly  speaking,  in  a  triangular  area  included  between  Bmau-pcMfrby 

"  a  transverse    line   drawn    through    the    umbilicus  and  Dr^emJ.ks. 

"  bounded  below  by  two  lines  drawn  across  the  front  of 

*^  the  thighs  parallel  to  and  a  few  inches  below  Poupart's 

^*  ligaments.    Two  chains  of  more  scattered  petechias  ex- 

^  tended  from  the  main  area  of  eruption  upwards  towards 

''  the  arm-pits.    On  the  arms  and  lower  legs  there  were 

''  purpuric  blotches  here  and  there,  but  the  main  develop- 

'*  ment  of  the  eruption  was  in  the  situation  already  defined. 

'^  There     were    conjunctival     haemorrhages    and    minute 

"  petechia)  on  the  pericardium.    The  pericardial  sac  con- 

''  tained  several  ounces  of  fluid.    The  appearances  of  the 

"  eruption  and  of  the  conjunctivas  were  those  characteristic 

'*  of    haBmorrhagic    small  -  pox.     The    lungs    had    a    few 

^*  petechiae,  but  otherwise  seemed  healthy." 

Material  was  furnished  me  from  this  body :  blood  which  had 
been  withdrawn  aseptically  from  the  right  ventricle  by  means  of 
freshly  drawn  oat  glass  capillary  pipettes,  afterwards  sealed  ;  and 
pieces  of  lung  and  pieces  of  skin  of  the  abdominal  and  femoral 
region,  which  had  been  cut  out  under  all  necessary  precautions. 
In  the  laboratory  these  samples  were  used  for  cultivation  and 
experiment,  pieces  of  the  lung  and  of  the  skin  being  also  placed 
into  Miiller^s  fluid  for  hardening. 

The  heart's  blood  was  used  thus  :  — 

1.  Film  specimens  were  made  and  stained  ; 

2.  Agar  surface  plates  were  inoculated  and    incubated    at 

37°  C. ; 

3.  Guinea-pigs  were  subcutaneously  injected. 

The  above  proceedings  were  undertaken  for  demonstration  of 
the  presence  of  plague  bacilli,  the  case  having,  as  already 
mentioned,  been  notified  as  possibly  plague. 

Examination  of  specimens  of  the  heart's  blood  yielded  the 
following  results  : — 

Microscopic  film  specimens,  stained,  showed  numerous  caps'u- 
lated  diplococci— each  diplococcus  consisting  of  two  demilunes 
closely  facing  eiich  other  and  invested  in  a  distinct  capsule. 
They  were  arranged  either  as  single  diplococci  or  more  commonly 
as  short  (2  diplococci)  and  longer  chains  (4  diplococci).  Fig.  1, 
Plate  II.,  shows  a  specimen  of  this  kind.  Not  every  microscopic  field 
of  the  specimen  contained  these  capsulated  diplococci  in  such 
numbers  ad  is  shown  in  Fig.  1  ;  nevertheless  the  microbe  was  on 
the  whole  very  abundant,  and  it  was  obvious  from  microscopic 
examination  alone  that  the  case  was  distinctly  one  of  blood 
infection — infection  due,  that  is,  to  Diplococcus  capsulatus,  the 
exact  nature  of  which  could  of  course  only  be  determined  by 
culture  and  by  animal  experiment. 

The  agar  surface  plate  made  from  the  original  blnod  showed 
next  day  (but  better  still  after  48  hours)  an  uncountable  number 
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App.  L\No.8,    of  tranplucent  grey  colonies,  in  many  places  confluent  into  a  grey 

The  Micro-       filniy  layer.    These  colonies  in  their  general  aspect  were  identical 

pathology  of     with  those  of  Diplococcus  pneumoniae,  and,  like  the  latter,  were 

smS°pox  fby  DQiade  up  of  diplococci,  either  altogether  wanting  in  capsule  or 

Dr.Kiein,F.'R.8.  possessed  only  of  an  indication  of  it.     So  too  they  were  chiefly 

arranged  as  chains,  some  of  these  chains  being  composed  of  as 

many  as  18  to  20  diplococci.    A  small  amount  of  the  growth,  a 

few  colonies  only,  was  used  for  making  an  emulsion,  and  with 

this  emulsion  mice  and  guinea-pigs  were  injected  subcutaneously. 

The  result  was  perfectly  distinct  and  uniform;  the  guinea-pigs 

showed    no    illness,  while    the    mice    died.    The    post-mortem 

appearances  in  the  latter  case  were  those  found  in  mice  after 

infection  with  the  Diplococcus  pneumonisB  ;  the  oedematous  fluid 

of  the  seat  of  inoculation  was  found  crowded  with  the  capsulated 

diplococcus,  either  as  single  diplococci  or  as  short  chains  of  two 

elements.   Fig.  2,  Plate  II.,  is  a  characteristic  specimen  of  this  kind, 

the  capsules  being  shown  with  great  distinctness. 

There  can  then  be  no  question  as  to  the  identity  of  this 
microbe.  It  was  the  Diplococcus  pneumonise,  and  it  was  present 
in  the  blood  of  the  patient  T.  in  very  large  numbers.  As  already 
mentioned,  this  patient  had  no  pneumonia,  while  at  the  post- 
mortem examination  only  a  few  petechise  were  found  in  the 
lung.  The  ease,  therefore,  was  undoubtedly  one  of  general 
blood  infection  with  the  Diplococcus  pneumoniae.  That  such  a 
general  infection — viz.,  copious  presence  of  the  microbe  in  the 
blood — existed  in  this  case  ante  mortem  may  be  taken  as  certain  ; 
cold  weather  prevailed  at  the  time  (9th  December),  moreover  the 
blood  was  obtained  within  12  hours  of  death.  It  is  altogether 
improbable,  therefore,  that  an  appreciable  multiplication  of  the 
microbe  had  taken  place  after  death,  since  the  Diplococcas 
pneumoniae  requires  for  its  growth  and  multiplication  higher 
temperatures  than  could  have  obtained  here.  Below  25°  C.  the 
growth  of  this  microbe  in  the  laboratory  is  either  nil  or  very 
delayed  and  slow. 

The  abundant  presei;Lce  in  the  circulation  of  a  virulent  microbe 
like  the  Diplococcus  pneumoniae  must  needs  be  of  considerable 
importance,  and  in  the  particular  instance  may  well  have  caused 
the  severe  constitutional  illness  and  death.  As  will  presently  be 
seen,  the  microbe  was  present  also  in  the  skin  in  the  haemorrhagic 
spots,  and  although  it  may  have  been  so  present  as  a  result  of 
blood  efiEusion,  it  might,  on  the  other  hand,  by  its  intravascular 
toxin  have  been  the  primary  cause  of  the  destructive  (chemical) 
vascular  change  leading  to  the  haemorrhage.  It  is  well  known 
that  many  microbes  have  such  an  (vascular)  angiolytic  action  ;  as 
for  instance  all  the  pathogenic  microbes  which  grow  and 
multiply  within  the  circulation,  such  as  the  whole  group  of  bacilli 
causing  ha3mon*hagic  septicaemia.  To  these  must  be  added  the 
Bacillus  pestis,  the  Bacillus  anthracis,  the  Diplococcus  (lanceolatus) 
pneumoniae  (when  injected  into  the  vascular  system*),  and  as 

*  The  diplococouB  pnenmonise  seems  to  be  capable  of  oausing  yasoular  dismp- 
tion,  eyen  when  growing  outside  but  close  to  capillaries,  e.g.j  the  hsemorrhage 
into  the  exudation  of  t£e  aWeoli  of  the  lung  in  acute  croupous  pneumonia 
causing  the  "  rusty  sputum." 
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well  some  species  of  streptococcus  and  some  virulent  species    afp.b,No.& 
of  Bacillus  coli  (e.^.,  bacillus  of  aerobic  malignant  oedema,  bacillus  ^he  Micro- 
of    GsBrtner,  bacillus  of  Danysz,  and  others).    The  destruction  pathology  of 
(chemical  solution)  of  the  wall  of  minute  blood  vessels  by  the  smSi-poif^by 
toxins  of  many  microbes  growing  and  multiplying  within   the  i>«'.KieEiFAB. 
circulation  is  indeed   a  well-known  fact,  and  accordingly  the 
haemorrhage  in  the  skin  of  Nurse  T.  may  have  been  due  to  the 
copious    presence    of    the   Diplococcus  pneumonioB   within    the 
circulation. 

The  questions  therefore  that  arise  in  connexion  with  this  case 
are  these  :  If  this  was  really  a  case  of  small-pox,  was  the  presence 
of  the  Diplococcus  pneumonisB  the  cause  of  the  ha^morrhagic 
condition  ;  and  is  it  also  the  cause  of  the  hsemorrhagic  condition 
in  other  cases  of  small-pox  ? 

Before  i)roceeding  to  seek  for  an  apswer  to  these  questions  it  is 
necessary  first  to  supplement  the  bacterioscopic  analysis  of  the 
case  of  Nurse  T. 

The  Diplococcus  pneumonias  present  in  this  case  in  the  blood 
{see  film  specimens  and  culture  plate)  in  enormous  numbers  was 
not  the  only  microbe  found  therein.  In  the  film  specimens  of 
the  blood  now  and  again,  but  on  the  whole  very  sparsely,  there 
were  found  single  microbes  without  capsule  which  on  more 
careful  examination  were  recognised  as  oval  bacilli.  On  the  agar 
plate,  too,  above-mentioned,  which  had  uncountable  translucent 
small  grey  colonies  of  the  Diplococcus  pneumoniae,  there  were 
present  in  addition,  after  24  hours  incubation,  8-12  colonies  of 
an  altogether  different  character.  These  were  heaped  up,  whitish 
grey,  round  to  irregular  colonies  several  times  larger  than  those 
of  the  Diplococcus  pneumoniaB.  Such  colonies  were  composed  of 
a  viscid  slimy  material  which  under  the  microscope  was  seen  to 
be  made  up  of  a  hyaline  transparent  viscid  interstitial  or  ground 
substance  in  which  were  embedded  in  close  juxtaposition  oval  to 
cylindricalnon-motile  rods,  thus  representingatypical  zoogloea  mass. 
In  stained  films  the  bipolar  staining  of  the  rods  was  very  distinct 
(Fig.  3,  Plate  III.) ;  so  that  these  bacilli  are  not  dissimilar  to  those  of 
Bacillus  pestis.  Subcultures  were  made  from  the  primary  colonies 
in  the  different  media,  and  in  these  the  characters  of  the  microbe 
were  found  similar  to  those  of  microbes  constituting  the  group  of 
bacillus  of  JbViedlJinder,  but  with  this  difference,  namely,  that 
the  growth  of  the  microbe  in  question  was  quicker,  and  that  it 
formed  more  pronounced  viscid  slimy  masses.  Another  point 
which  distinguishes  it  from  the  Bacillus  Friedllinder  is  that  in 
culture  it  formed  distinct  zooglea ;  that  is  to  say,  the  individual 
bacilli  are  barren  of  a  separate  capsule  like  the  typical  bacillus  of 
Friedlander,  but  unlike  that  microbe  are  embedded  in,  and  held 
together  by,  a  slimy  interstitial  substance.  The  character,  aspect, 
and  rapid  growth  of  the  colonies,  as  well  as  their  mode  of  growth 
in  the  different  media,  seems  in  general  to  distinguish  this  microbe 
from  the  Bacillus  pestis  which  it  closely  resembles  as  regards  polar 
staining,  and  also  as  regards  length  and  thickness.  Owing  to 
the  conspicuously  slimy  character  of  the  growth  of  this  microbe 
I  propose  calling  it  i^acterium  myxoides.     For  the  rest,  in  a 
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Afp.B^Ko  8.  general  way  it  presents  the  characters  of  the  microbes  belonging 
to  the  group  of  Bacillus  Friedlander  ;  like  these  it  does  not  stain 
by  Gram's  method,  and  does  not  liquefy  gelatine. 
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A  point  of  constant  difference  between  this  B.  myxoides  and 
B.  Friedlander  is  that  the  former  taken  from  the  animal  tissues  does 
not  under  any  circumstance  show  a  capsule.  This  of  course  can 
be  demonstrated  readily  in  the  tissues  after  inoculation  into 
animals. 

Guinea-pigs  and  rats  were,  with  the  pure  culture  of  B.  myxoides, 
injected  cutaneously  and  subcutaneously.  But  no  effect  what- 
ever was  hereby  produced ;  the  animals  remained  well.  This 
of  course  proved  also  experimentally  that  the  microbe  was  not 
B.  pestis. 

Intraperitoneal  injection  of  the  microbe  into  guinea-pigs,  how- 
ever, even  in  small  doses,  caused  invariably  a  fatal  result  in 
20-30  hours.  The  porjt-mortem  appearances  were  as  follows : — 
Copious  grey  viscid  peritoneal  exudation ;  intestines  much  in- 
flamed ;  liver,  spleen,  and  kidneys  highly  congested. 

The  peritoneal  exudation  of  these  guinea  pigs  in  stained  film 
specimens  showed  crowds  of  oval  to  cylindrical  bacilli,  often  in 
couples  end  to  end.  The  conspicuous  thing  about  them  was  their 
exquisite  bipolar  staining  (see  Fig.  4,  Plate  III.)  ;  no  leucocytes,  and 
no  other  microbes  were  present.  Plate  cultures  proved  that  the 
exudation  was  a  pure  culture  of  Bacterium  myxoides.  There  was 
nowhere  any  indication  of  a  capsule  around  individual  bacilli,  but 
the  matrix  in  which  the  bacilli  were  embedded  was  a  homo- 
geneous viscid  stainable  substance,  similar  to  that  mentioned  in 
regard  of  the  zoogloea  matrix  of  the  culture. 

The  blood  of  these  guinea-pigs  contained  a  very  large  number  of 
the  same  microbes,  viz.,  the  B.  myxoides ;  so  much  so  that  in  a 
dried  and  stained  film  specimen  of  the  heart's  blood  every  field 
of  the  microscope  contained  great  numbers  of  the  bacilli  (Fig.  .\ 
Plate  IV.) ;  some  fields  indeed,  e.g.y  Fig.  6,  Plate  IV.,  appeare<l 
crowded.  The  bacilli  showed  no  trace  of  a  capsule,  but  they  all 
showed  very  distinct  bipolar  staining.  The  majority  of  the  bacilli 
in  the  blood  were  rounded  at  both  ends,  but  some  showed  one 
end,  seldom  both,  as  if  cut  away.  The  bacilli  in  the*  blood  were 
distinctly  thicker  than  those  of  plague. 

The  subcutaneous  injection  of  culture  of  the  microbe  into  mice 
always  produced  acute  disease  and  death  in  three  to  four  days. 
At  the  seat  of  inoculation  inflammation  and  gangrene  was  apparent ; 
the  spleen  was  found  enlarged, congested;  the  peritonium  inflamed  ; 
all  the  viscera  were  hypersemic.  The  bacilli  (B.  myxoides)  were 
readily  demonstrated  by  film  specimens  and  in  culture,  being  very 
numerously  present  at  the  seat  of  injection,  in  the  blood,  in  the 
spleen,  and  particularly  in  the  peritoneal  exudation  ;  the  latter 
appearad  densely  crowded  with  them.  Rabbits  are  unsusceptible 
alike  to  subcutaneous  and  intravenous  injection  of  large  doses  of 
culture* 
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tt  has  been  shown  then  that  in  the  blood  of  Nnrse  T.  there    app.b,No.8. 
were  present  two  virulent  species  of  microbes.    The   one,  the  TheMicro- 
Diplococcns  pneamonise,  in  enormous  numbers,  so  much  so  that  ]^****^^^J^ 
its  presence  in  the  blood . would  be  quite  sufficient  to  account  for  smS-Soxfb; 
the  severe  illness  and  death  with  haemorrhages ;  the  other  microbe,  ^^'-Kidn, 
the  B.  myxoides,    although    not    present  in   large  numbers,   is 
nevertheless  a  microbe  pathogenic   for   certain  rodents.      This 
B.  myxoides,  which  morphologically  and  in  staining  presents 
a  certain  resemblance  to  B.  pestis,  has  cultural  characters  suffi- 
ciently distinct  to  dljfferentiate  it  from  the  plague  bacillus. 

The  clinical  experts,  particularly  Dr.  Murphy  and  Dr.  Goodall 
who  have  seen  a  good  many  cases  of  haemorrluigic  small-pox,  being 
emphatic  as  to  this  nurse's  disease  being  hsemorrhagic  variola,  I 
was  desiroas  of  ascertaining  whether  the  microscopic  examination 
of  the  hemorrhagic  eruption  of  the  skin  could  throw  any  further 
light  on  the  subject.  It  is  well  known  that  in  the  vesicular  stage 
of  variola,  as  also  of  vaccinia,  the  layers  of  the  epidermis 
represented  by  the  stratum  malphigii  are  the  seat  of  the  vesicula- 
tion ;  that  is  to  say,  cavities  having  formed  there  become  filled 
with  clear  fluid.  In  haemorrhagic  small-pox  not  only  do  the 
vesicles  contain  blood  but  blood  is  effused  also  immediately 
underneath  the  vesicles  in  the  upper  part  of  the  corium.  Fig.  8, 
Plate- Y.,  represents  a  section  through  the  skin  of  haemorrhagic 
small-pox  in  the  early  phase  of  the  vesicular  stage.  The 
section  had  been  stained  in  a  mixture  of  methylblue  and 
eosin  ;  the  epidermis  appears  stained  blue  (methylblue),  the  blood 
and  connective  tissues  are  stained  pink  (eosin).  There  is  seen 
efEusf^d  blood  in  substance  in  immediate  contact  with  the  lower 
wall  of  the  vesicle,  which  is  formed  by  the  deepest  layer  of  the 
stratum  malphigii  and  the  papillary  or  superficial  layer  of  the 
corium  ;  also  in  the  fluid  of  the  vesicle  clumps  of  blood  corpuscles 
are  to  be  noticed.  The  deeper  layer  of  the  corium  and  the  super- 
ficial layer  of  the  subcutaneous  tissues  are,  it  will  be  observed, 
free  of  any  effused  blood. 

The  specimen  in  question  was  from  a  typical  case  of  haamorr- 
hagic  small-pox  fatal  on  the  fourth  day  after  the  first  appearance 
of  the  rash.  It  is  in  marked  contrast  with  Fig.  7,  Plate  V.,  which 
represents  a  section  through  the  haemorrhagic  skin  of  Nurse  T. 
There  is  in  this  latter  no  trace  of  any  change  in  the  epidermis, 
nothing  whatever  to  suggest  that  therein  a  disease  was  present,  one 
of  the  essential  characters  of  which  is  the  formation  of  a  vesicle  in 
the  stratum  malphigii.  Similarly  there  is  likewise  no  indication  of 
any  diseased  condition  of  the  superficial  layer  of  the  corium,  such 
as  invariably  is  the  case  in  haemorrhagic  small-pox.  But  there  is 
haemorrhage  and  efliusion  of  blood  in  substance  extending  into  the 
interfascicular  lymph  spaces  of  the  deeper  layers  of  the  corium. 
The  dirference,  therefore,  between  the  condition  of  the  skin  in 
the  two  cases  is  the  widest  possible  difiEerence.  While  the  appear- 
ances of  the  one,  the  haemorrhagic  variola,  are  very  obvious  and 
typical  of  well  understood  conditions,  those  of  the  other  (haemorr- 
hjeige  in  the  skin  of  Nurse  T.)  are  in  every  detail  different. 
True,  it  may  be  said  that  in  the  case  of  Nurse  T.  there  has  been 
]io  time  for  the  formation  of  the  vesicle,  death  having  taken  place 
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APP.B.NO.&  at  the  b^inning  of  the  third  day  after  the  first  appearance  of  the 
The  Mi^  rash.  But  while  admitting  this,  it  seems  very  strange  that  if  this 
gtthoioflT  of  be  really  a  case  of  haemorrhagic  small-pox  there  should  have  been 
Bma^^xTSj  no  indication  anywhere  (I  may  mention  here  that  sections  were 
Dr.Ki6iD>.aiC  made  of  several  pieces  of  skin  exhibiting  the  haemorrhagic  spots, 

and  always  with  the  same  result)  of  any  change  whatever  in  the 
stratum  malphigii  or  in  the  superficial  corium.  From  these 
considerations  I  think  I  am  justified  in  saying  that  the  evidence 
that  the  case  was  one  of  haemorrhagic  small-pox  rests  almost  solely 
on  the  clinical  symptom  of  the  bathing-drawer  like  distribution  of 
the  haBmorrhagic  spots. 

Cases  of  Typical  Hwinorrha^ic  Small-pox. 

Case  1. — The  figure  referred  to  at  page  555  as  representing  a 
section  of  the  skin  of  undoubted  hemorrhagic  small-pox  relates  to  a 
case  at  Bamet  of  a  female,  E.  B.,  set.  29.  Death  in  this  instance 
took  pJace  on  the  fourth  day  after  the  appearance  of  the  ranh.  At 
the  post-mortem  performe^l  a  few  honrs  after  death  a  capillary 
pipette  was  filled  with  blood  taken  directly  from  the  right  ventricle 
and  immediately  sealed. 

From  this  blood  a  number  (four)  of  stained  film  specimens 
were  made.  A  couple  of  surface  agar  plates  and  a  couple  of 
agar  tubes  were  also  inoculated  each  with  a  good  sized  drop. 
Further,  two  milk  tubes  each  received  a  couple  of  drops  of  blood 
and  were  then  incubated  anaerobically. 

The  film  specimens  showed  no  bacteria  of  any  kind.  The 
agar  plates,  the  agar  tubes,  as  well  as  the  anaerobic  milk  tabes, 
all  incubated  at  37°  C,  all  remained  free  of  any  growth. 
Examination  of  sections  through  the  eruption  showed  no  bacteria 
anywhere. 

This  case  is  therefore  of  considerable  interest  and  importance. 
It  was  in  every  way  a  typical  and  severe  case  of  haemorrhagic 
variola.  The  vesicular  phase  was  well  pronounced,  and  the 
sections  made  through  the  eruption  showed  the  typical  and 
characteristic  micro-pathological  features.  Nevertheless  no  bacteria 
of  any  kind  could  be  demonstrated  either  microscopically  in 
film  specimens  or  in  the  several  cultivations  made  with  relatively 
large  amounts  of  the  blood ;  thus  proving  that  the  haemorrhagic 
condition  probably  was  not  due  to  the  presence  of  demonstrable 
microbes— septic  or  otherwise— in  the  blood  of  the  generalcircula- 
tion. 

Case  2.— L.  D.  C,  jet.  40,  was  another  case  of  haemorrhagic 
small-pox,  third  day  of  illness.  Blood  was  taken  from  the  finger 
during  life.  Stained  film  specimens  showed  no  bacteria.  Cultures 
of  the  blood  were  made  on  two  agar  plates  and  on  blood  serum 
set  with  slanting  surface.  After  incubation  at  37*^  C.  for  several 
days  only  the  surface  of  one  of  the  agar  plates  showed  two  colonies 
of  white  cocci,  evidently  accidental  air  intruders. 

So  that  in  this  case  also  of  haBmorrhagic  small-pox  the  blood 
failed   to  give  evidence  of  the  supposed  septic  bacteria  which 
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Dr.  Maurice  assnmes  to  be  the  cause  of  the  haemorrhagic  compli-  APP.B.No.a 
cation.     That    this    case  was    one    of    haemorrhagic    small-pox  xhe  Micro- 
was  proved   by  its    epidemiology ;    it    was    a    secondary    case,  pathoioiry  of 
i.e.y  one  following   a    case    of    confluent  variola   in    the   same  smaU-'^affSy 
tenement.  Dr.Kiern.F.B£. 

Case  3. — ^A.  B.,  set.  36.  Case  of  fatal  haamorrhagic  small-pox  at 
the  Oore  Farm  Small-pox  Hospital.  The  patient  had  been  dead 
three  days  before  the  post-mortem  was  made.  Film  specimens  of 
heart's  blood  showed  a  few  diplococci.  Culture  of  this  blood 
made  aerobically  and  anadrobically  yielded  :  (a)  a  streptococcus 
which  formed  conglomerate  masses  in  broth,  but  which  was 
barren  of  pathogenic  action  on  rodents ;  and  (6),  an  anaerobic 
microbe  which  in  morphological  and  cultural  respects  and  in  its 
action  on  the  guinea-pig  could  not  be  distinguished  from  Bacillus 
enteritidis  sporogenes. 

It  is  interesting  to  add  that  the  blood  of  another  fatal  case  of 
haemorrhagic  variola  examined  by  my  colleagues  Dr.  Drysdale 
and  Dr.  Scholberg  yielded  a  similar  result.  They  isolated  from 
the  heart's  blood  : — (a)  a  streptococcus  not  possessed  of  any 
pathogenic  action  on  the  rodent ;  and  (&),  an  anaerobic  bacillus, 
which,  however,  had  no  pathogenic  action  on  the  guinea-pig. 

Case  4. — A  case  of  typical  haemorrhagic  small-pox  in  an  adult 
at  the  Gore  Farm  Small-pox  Hospital  was  admitted  on  a  Sunday 
night,  April  6th,  and  died  the  following  day.  The  heart's  blood 
showed  no  microbes  in  film  specimens.  Agar  plates  and  anaerobic 
glucose  broth  yielded  copious  growth  of  Streptococcus  brevis.  No 
pathogenic  action  on  rodents. 

Cn.'iP  r>. — Another  case  of  fatal  typical  haemorrhagic  small-pox 
at  the  Gore  Farm  Small-pox  Hospital  in  an  adult  was  subject  to 
a  post-mortem  at  the  same  date  as  case  4.  Film  specimens  of  the 
heart's  blood  showed  no  bacteria  under  the  microscope.  An  agar 
surface  plate  showed  a  lew  colonies  of  white  cocci,  probably  air 
borne.  A  serum  tube  culture  yielded  no  growth  whatever.  The 
subculture  of  the  white  coccus  was  tested  on  guinea-pigR  and 
mice  with  negative  result. 

Case  6. — A  last  case  was  that  of  a  woman,  dead  of  haemorrhagic 
small-pox,  from  whom,  blopij  was  obtained  through  Dr.  Hamer, 
of  the  London  County  Council.  This  blood  yielded  no  bacteria 
in  film  specimens.  On  the  surface  of  an  agar  plate  there  appeared 
a  few  colonies  of  white  cocci,  probably  air  borne.  A  serum  tube 
remained  free  of  growth.  The  above  cocci  were  subcultured  and 
their  effect  tested  on  guinea-pigs  and  mice.    No  result  whatever. 

As  already  mentioned,  Dr.  Drysdale  and  Dr.  Scholberg  have 
informed  me  that  they  have  in  the  majority  of  cas^s  of  fatal 
variola,  not  haemorrhagic,  obtfiined  cultures  of  streptococci  and  of 
staphylococci  from  the  heart's  blood. 

In  this  connexion  my  best  thanks  are  also  due  to  the  Metro- 
politan Asylums  Board  and  to  the  medical  officer  at  the  Gore 
Farm  Hospital  for  permission  and  assistance  in  acquiring  material 
from  fatal  cases  of  small-pox. 
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patfaolofry  of 
HomorrnaiHc 
Small'poz :  by 
Dr£lein^.JELS. 


It  will  be  apparent  from  the  eases  above  recorded  that  not  only 
is  there  no  evidence  of  pathogenic  or  other  specific  microbes 
being  present  in  the  blood  of  cases  of  true  haemorrhagic  small-pox 
in  any  snch  nnmbers  as  to  suggest  a  microbic  cause  of  the 
haemorrhagic  condition,  but  that,  on  the  other  hand,  there  occur 
cases  of  typical  hsemorrhagic  small-pox  in  which  the  ordinary 
methods  fail  to  demonstrate  the  presence  of  any  microbes  in  the 
blood,  pathogenic  or  other.  It  is  to  be  concluded  then  that  the 
explanation  given  by  Dr.  Maurice  cannot  be  the  correct  one. 
Nevertheless,  although  at  present  the  real  cause  of  h»morrhagic 
small-pox  is  not  demonstrable,  Dr.  Maurice  may  be  right  in  the 
sense  that  the  cause  of  the  hsemorrliagic  condition  is  perhaps 
something  superadded  to  the  virus  of  variola,  a  something  which, 
like  certain  known  blood  bacteria  (hemorrhagic  septicemia),  is 
capable  of  causing  by  its  toxic  action  angiolysis,  i>.,  disruptive 
solution  of  the  wall  of  the  peripheral  blood  vessels.  But  however 
this  may  be,  septic  bacteria,  which  in  some  cases  of  ordinary 
variola,  as  also  of  haBmorrhagic  variola,  are  demonstrable  by  the 
ordinary  methods,  cannot  be  the  cause  of  the  haemorrhagic 
condition. 

On  the  other  hand,  the  case  of  the  Nurse  T.,*  whether  haemorr- 
hagic variola  or  not,  is,  I  think,  highly  suggestive  that  the  copious 
presence  of  a  specific  pathogenic  microbe  in  the  blood  may  be 
one  proximate  cause  of  the  haemorrhagic  condition,  as  indeed  in 
some  cases  of  purpura  haemorrhagica  pathogenic  streptococci  have 
been  identified  as  such  a  cause.  Further  enquiry  by  various 
methods  is  needed  to  show  what  is  the  additional  agency  which 
in  variola  causes  the  haemorrhagic  state. 
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No.  9. 

Further  Report  on  the  Application  of  Carbonic  Oxide    app.b.no.9. 
to   the    Destruction    of    Rats    on    Plaqub-inpectbd  Repononthe 

„  application  of 

7BSSBLS* ;   by  Dr.  John  Haldane,  F.R.S.  2*^5®°*° 

•^  '  Oxide  to 

deetmotion  of 

In  accordance  with  the  instractions  communicated  to  me  by  Dr.^ai^e, 
the  Medical  officer  of  the  Local  Government  Board,  I  have  ^^^^ 
inspected  a  number  of  vessels  of  various  types  with  a  view  to 
ascertaining  in  what  way  air  containing  carbonic  oxide  could  best 
be  passed  through  vessels  with  a  view  to  destroying  plague- 
infected  rats  before  breaking  cargo.  In  the  work  of  inspection  I 
have  had  the  advantage  of  the  advice  and  guidance  of  Captains 
Wilson,  Park,  and  Rice  of  the  Board  of  Trade.  One  of  these 
gentlemen  accompanied  me  on  each  visit,  and  their  co-operation 
has  been  invaluable. 

Mode  of  Passing  Che  Poisonous  Air  through  tJie  Interior  of  a 

Vessel. 

The  case  of  a  cargo  steamer  may  be  referred  to  first,  as  it  is 
relatively  simple.  Each  vessel  is  divided  into  several  water-tight 
compartments  by  iron  bulkheads,  and  it  is,  of  course,  evident  that 
every  section  must  be  treated  separately.  As  a  rule  there  are 
two  or  more  ventilators  for  each  section.  These  ventilators  pass 
through  the  u])per  deck,  and  one  of  them  is  often  continued 
through  the  decks  below  to  the  lowest  deck,  but  if  so  there  are 
free  openings  in  the  shaft  just  below  each  deck.  At  the  bottom 
of  the  hold  there  is  on  each  side  a  sluice-valve,  controlled  from 
the  deck,  by  means  of  which  any  water  present  may  be  allowed 
to  flow  through  the  bulkhead  towards  the  engine  room  pumps. 
The  opening  is  usually  only  3  to  4  inches  in  diameter.  Some- 
times, however,  there  are,  instead  of  sluice-valves,  pipes  leading 
separately  from  the  bottom  of  each  compartment  to  the  engine 
room  pumps.  These  pipes  are  of  large  size,  and  can  be  laid  open 
in  the  engine  room  or  stoke-hold.  The  pipes  for  the  hand  pumps 
on  each  side,  and  the  pipe  used  for  sounding,  pass  from  the  deck 
to  the  bottom  of  each  compartment.  The  hatchway  on  the  upper 
deck  is  secured  with  tarpaulin,  and  is  thus  sufficiently  tight  to 
.prevent  much  leakage  of  air. 

To  fill  the  hold  with  the  poisonous  air  (see  Fig.  1)  it  would  be 
necessary  to  pass  the  latter  in  through  a  pipe  introduced  into  one 
of  the  ventilators  opening  just  below  the  upper  deck,  the  other 
ventilators  being  closed.  The  air  of  the  hold  would  be  allowed 
to  pass  out  partly  into  the  next  compartment,  through  the  sluice- 
valves,  and  partly  to  the  open  air  through  the  pipes  of  the  hand 

*-  In  oontinnation  of  Preliminarj  Report  oontained  in  the  Report  of  the 
Me4ical  Officer  of  the  Local  Ooyemment  Board  for  1900^1901,  p.  672. 
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pnmpB  and  the  sounding  pipe.  Any  water  in  the  holds  would,  of 
course,  need  to  be  pumped  out  previously.  In  order  that  the 
hold  should  fill  equally  in  all  parts  from  above  downwards,  it  is 
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necessary  that  the  poisonous  air  should  be  distinctly  lighter  than 
pure  air  and  for  this  reason  it  would  be  desirable  (as  suggested  in 
the  Preliminary  Report)  to  add  in  the  manner  explained  below 
about  10  per  cent,  of  hydrogen  to  the  producer  gas  employed  for 
making  the  poisonous  mixture.    As  the  size  of  the  openings  of 
the  sluice-valves,  &c.,  is  small,  the  process  of  filling  the  compart- 
ment would  be  somewhat   slow.     It    would    probably   not    be 
practicable  to  drive  out  through  these  openings  more  than  from 
10,000  to  20,000  cubic  feet  per  hour.    In  a  large  vessel  there  are 
commonly  from  50,000  to  100,000  cubic  feet  of  space  in  a  com- 
partment,  and    assuming    that    half    this    space    is    completely 
occupied  by  cargo,  it  would  be  necessary  to  displace  from  25,000 
to  50,000  cubic  feet  of  air.    Two  hours  at  least  would  be  required 
for  this  operation.    To  ascertain  whether  the  operation  was  ended 
it  would  be  necessary  to  test  the  air  coming  up  through   the 
sounding  pipe  from  the  bottom  of  the  hold.    A  chemical  test 
could  be  employed,  but  the  easiest  method  would  be  to  place  a 
mouse  in  the  air  and  observe  whether  it  was  rendered  unconscious 
within  about  a  minute.    As  a  certain  proportion  of  the  air  sent  in 
would  certainly  leak  out  through  the  hatch,  it  would  be  necessary 
to  drive  in  more  air  than  could  issue  through  the  sluice- valves,  Ac. 
Probably  30,000  cubic  feet  per  hour  would  need  to  be  driven  in. 
Where  a  ventilator  existed,  passing  down  through  the  decks  below^ 
(Fig.  2),  this  could  be  used  as  supplementary  outlet  in  filling  the 
upper  part  of  the  compartment,  a  6-inch  hose  being  dropped  down 
the  ventilator,  and  secured  in  such  a  way  as  to  ensure  that  the 
outcoming  air  should  come  from  the  lowest  accessible  part  of  the 
hold.    This  ventilator  would  be  closed  as  soon  as  poisonous  air 
began  to  issue  from  it.     If  there  were  no  ventilators  at  all  into 
the  compartment  it  would  be  necessary  to  introduce  the  poisonous 
air  through  a  hoUj  cut  in  the  tarpaulin  covering  the  hatchway, 
after  removing  one  of  the  hatches. 
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It  is  evident  that  the  procesfl  would  be  shortened  if  it  eouhl  be  app.  b,  No.  9. 
arranged  to  place  permanently  within  the  ventilator  passing  to  Beporton tbe 
the  lower  hold  a  pipe  of  about  8  inches  diameter,  leading  down  to  s^pucation  of 
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the  bottom  (or  even  to  the  top)  of  the  lower  hold,  and  leaving 
round  it  a  space  for  the  ventilation  of  the  'tween-decks  above  (see 
Fig.  3).    The  provision  of  a  pipe  so  arranged  would,  I  think, 
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entail  little  expense,  and  would  provide  for  ventilation,  where 
desirable,  of  the  lower  hold. 

The  process  just  described  would  require  to  be  repeated  for 
each  of  the  holds  used  for  carrying  cargo,  and  in  order  to  save 
time  the  holds  ought  as  far  as  possible  to  be  treated  simul- 
taneously. Where  the  sluice-valves  to  an  adjoining  hold  ai*e  used 
as  outlets  the  latter  hold  cannot,  however,  be  treated  at  the  same 
time.  Except,  therefore,  in  vessels  provided  with  ventilators  to 
the  lower  holds  the  time  required  for  treating  all  the  holds  will 
be  at  least  double  that  required  for  treating  a  single  hold. 
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APP.B^o.ft  The  fore-peak,  men^s  quarters,  and  any  other  smaller  isolated 
spaces  in  which  rats  might  be  present  could  be  treated  by  means 
of  a  branch  air-hose,  coming  off  from  the  trunk  air-hose  used  for 
treating  the  holds.  This  branch  could  be  led  to  a  ventilator 
penetrating  thu  upper  deck,  a  separate  6-inch  hose  introduced 
through  another  ventilator  or  port-hole  and  passing  to  the  lowest 
part  of  the  space  being  used  as  an  outlet  (see  Fig  4). 

If  it  were  considered  necessary  the  engine  room  could  be 
treated  by  introducing  the  poisonous  air  through  a  main  ventilator 
and  allowing  the  air  to  escape  through  the  ventilator  at  the  after 
end  of  the  propeller  tunnel,  all  other  openings  being  closed.  The 
coal  bunkers  could  be  treated  by  passing  in  poisonous  air  from  a 
ventilator  above  and  allowing  it  to  pass  out  through  the  openings 
below  into  the  stoke-hold.  The  stoke-hold  itself  would  be  very 
difficult  to  treat,  as,  particularly  with  the  furnaces  hot,  there 
would  be  great  difficulty  in  making  this  compartment  sufficiently 
tight  to  fill  it  with  the  poisonous  air.  In  a  stoke-hold  with  the 
furnaces  hot,  however,  there  appears  to  be  no  space  in  which  rats 
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could  be  harboured,  and  I  do  not  think  there  would  be  any 
necessity  for  attempting  to  treat  it.  So  far  as  I  could  ascertain 
there  is  also  very  slight  chance  of  rats  being  present  in  the  engine 
room  or  coal  bunkers  in  a  vessel  coming  into  port,  although  they 
are  occasionally  seen  after  they  have  been  driven  from  the  holds 
when  the  latter  are  empty.  It  would  thus  probably  be  unneces- 
sary to  treat  the  engine  rooms  and  coal  bunkers. 

After  the  holds  had  been  treated  all  hatches,  ventilators,  Ac, 
would  be  thrown  open,  and  the  poisonous  air,  being  lighter  than 
ordinary  air,  would  quickly  escape.  Before  the  men  were 
allowed  to  go  below  the  air  could  be  tested  by  taking  in  a  small 
bird  and  observing  whether  it  showed  any  sign  of  discomfort 
It  could  be  safely  carried  in,  as  it  would  show  signs  of  the  action 
of  carbonic  oxide  in  a  fraction  of  the  time  necessary  in  the  case  of 
a  man. 

If  the  poisonous  air  from  an  adjoining  hold  were  allowed  to 
escape  into  the  engine  room  or  stoke-hold  it  would  not  be  safe  for 
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men   to  remain   in   them,  and  anyone  temporarily  descending    app.b.No.0. 
would  require  to  carry  a  email  bird  or  a  mouse  to  give  warning  ueporton the 
of  the  presence  of  poisonous  air,  although,  considering  the  ample  application  of 
means  of  ventilation,  it  does  not  seem  likely  that  the  air  would  ox^de°o 
become  actually  poisonous.  Bato^?*°°  ^' 

The  case  of  a  passenger  vessel  is  more  complicated  than  that  of  fAs. 
a  cargo  vessel,  but  the  principle  on  which  it  could  be  dealt  with 
is  exactly  the  same.  In  many  vessels  the  passenger  accommoda- 
tion above  each  water-tight  section  coold  be  treated  along  with 
the  hold  below,  there  being  doors  and  hatches  which  could  be 
closed  and  opened  so  as  to  separate  the  cabins,  &c.,  from  the  rest 
of  the  accommodation  forward  or  aft  and  put  them  into  free 
communication  with  the  hold  below.  In  such  cases  the  whole  of 
each  section,  including  passenger  accommodation,  could  be  tilled 
at  one  operation  from  a  ventilator  or  port-hole  above,  the  air  being 
allowed  to  pass  out  below.  One  of  the  ventilating  shafts  passing 
down  through  the  passenger  accommodation  into  the  hold  could 
be  used  as  an  outlet  until  the  upper  part  of  the  section  was  filled, 
the  sluice,  valves,  <&c.,  being  the  outlets  for  filling  the  lower  part. 
In  other  vessels  there  are  in  the  passenger  accommodation  no 
bulkheads  or  doors  corresponding  to  the  water-tight  bulkheads 
below.  In  such  a  case  the  saloon  accommodation  could  be  treated 
as  a  separate  long  section  of  the  vessel  and  filled  with  poisonous 
air  from  above  through  a  ventilator  or  port-hole  at  the  highest 
point,  the  outlet  or  outlets  being  at  the  lowest  convenient  point, 
into  which,  if  necessary,  one  or  more  6-inch  hoses  could  be 
introduced  to  conduct  the  air  to  the  outside  through  a  port-hole 
or  ventilator. 

Another  complication  is  introduced  by  the  fact  that  in  many 
cases  parts  of  th^  holds  are  insulated  for  pur^mseH  of  cold  storage, 
and  consequently  closed  almost  air-tight  with  no  means  of  ventila- 
tion. Where  this  is  the  case  the  poisonous  air  cannot  be  passed 
through.  I  am  informed,  however,  that  no  rats  are  present  in 
the  cold  chambers,  in  which  case  it  would  not  in  any  case  be 
necessary  to  treat  the  insulated  parts. 

In  the  event  of  an  empty  vessel  requiring  to  bo  freed  of  rats 
there  would  be  no  difficulty  in  simultaneously  treating  all  the 
compartments,  as  a  free  outlet  from  the  bottom  of  each  hold  could 
easily  be  provided  by  dropping  a  length  of  hose  down  through  a 
ventilator  or  through  a  hatchway. 

A  sailing  ship  not  divided  into  compartments  and  with  no 
ventilating  shaft  passing  to  the  bottom  could  not,  of  course,  be 
treated  in  the  same  way  as  a  steamer.  In  most  large  sailing 
vessels,  however,  it  is  possible  to  get  at  the  bottom  either  through 
manholes  beside  the  pumps  or  through  the  chain-lockers  forward. 
It  would  in  this  case  be  easy  to  drop  one  or  more  air  hoses  to  the 
bottom  of  the  vessel  to  serve  as  outlets,  the  poisonous  air  being 
blown  in  through  ventilators  or  hatches.  Where  it  was  not 
possible  to  get  at  the  bottom  the  pipes  of  the  pumps  on  each  side 
could  be  utilised  as  inlets  after  the  pump-wells  had  been  emptied 
as  far  as  possible.  In  such  a  case  it  would  take  a  much  longer 
time  to  fill  the  whole  vessel  with  poisonous  air,  as  the  incoming 
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air  would  mix  to  a  mncb  ^eater  extent  with  the  air  originally 
present.  The  pipes  of  the  pumps,  which  are  about  4  to  6  inches 
in  diameter,  probably  could  not  be  used  as  outlets,  as  their  lower 
ends  would  be  covered  with  the  water  in  the  wells ;  but  it  might 
be  found  practicable  to  remove  enough  of  this  water  to  free  the 
lower  end  of  the  pipe  by  lowering  a  length  of  narrow  stiff-walled 
flexible  tubing  and  sucking  up  the  water  by  means  of  a  portable 
exhausting  pump.  Failing  the  pipes  of  the  pumps  it  would  be 
necessary  lo  clear  a  way  to  the  bottom  by  removing  part  of  the 
cargo  by  means  of  lighters  or  in  any  other  way  which  would 
diminish  to  a  minimum  the  risk  of  rats  getting  asbore. 


Arrangement  far  Distributing  the  Poisonous  Air. 

The  poisonous  air  could,  I  think,  be  most  conveniently  carried 
from  the  barge  containing  the  carbonic  oxide  plant  to  the  holds 
by  means  of  three  separate  lengths  of  flexible  air-tight  hose  of 
about  6  inches  internal  diameter.  This  could  be  stored  at  the 
sides  of  the  barge  in  lengths  of  20  and  10  feet,  and  could  be 
handled  without  difficulty.  One  hose  could  be  taken  aft  and  one 
forward,  while  the  third  could  be  used  near  the  centre  of  the 
vessel,  where  the  barge  itself  would  be  moored.  Each  hose  would 
probably  be  capable  of  delivering  about  50,000  cubic  feet  per 
hour  without  using  undue  pressure.  About  300  feet  of  this  hose 
would  be  needed.  In  addition  about  100  feet  of  4-inch  hose 
would  be  required  for  taking  branch  currents. 

To  introduce  the  gas  down  a  ventilator  the  cowl  would  first  be 
removed.  A  galvanised  iron  pipe  6-inches  in  diameter,  bent 
round  at  a  right  angle,  and  provided  with  a  flange  2^  feet  wide,  as 
shown  in  Fig.  5,  could  then  be  set  in  the  ventilator  and  kept  in 


Fig.  5. 


position  by  means  of  weights  on  the  flange.  It  should  be  provided 
with  a  simple  slide  valve  for  regulating  the  amount  of  air  passing 
down,  and  with  an  extra  connexion  (furnished  with  a  cap)  for  a 
4-inch  branch  hose.  The  same  arrangement  could  be  used  for  intro- 
ducing the  gas  through  a  hole  in  the  tarpaulin  covering  a  hatch. 
In  introducing  the  air  through  a  port-hole  the  simplest  way  of 
rendering  the  opening  tight  round  the  hose  would  probably  be  to 
use  wet  sail-cloth  or  similar  material  as  stuffing.  When  alength 
of  hose  had  to  be  dropped  down  a  ventilator  it  could  be  paeeed 
through  a  circular  hole  in  the  centre  of  a  plate  covering  the 
ventilator. 
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Size  mid  Arrathge?nent  of  Apparatus  for  Producing  tl^e 

Poisonous  Air. 

In  the  preliminary  report  a  description  has  already  been  given 
>of  the  nature  of  the  plant  proposed  for  making  a  suitable  mixture 
of  carbonic  oxide  and  air.     It  only  remains  to  refer  to  the  capacity 
of  the  apparatus  and  certain  details  of  arrangement. 

Fig.  6  is  a  rough  plan  of  the  proposed  arrangement  of  the 
apparatus  on  a  barge  having  a  clear  floor  space  of  10  by  35  feet. 
It  will  be  seen  that  the  two  exhausters  are  so  coupled  that  the 
smaller  one  is  driven  from  a  pulley  on  the  axis  of  the  larger  one. 
This  arrangement  prevents  all  chance  of  an  explosive  mixture 
being  by  any  mistake  of  the  engineer  driven  into  a  vessel  evon 
temporarily.  By  varying  the  size  of  pulley  on  the  small  exhauster 
it  is  possible  to  adjust  accurately  the  proportions  of  producer  gas 
to  air.  The  two  air  coolet*s  through  which  the  producer  gas  passes 
after  leaving  the  generator  are  of  the  pattern  used  by  the  Dowson 
Company.    After  leaving  the  coolers  the  gas  passes  through  a  coke 
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scrubber,  the  object  of  which  is  to  remove  as  much  as  possible 
of  the  smoke  from  thp  gas,  and  thus  prevent  the  purifier  from 
being  rapidly  choked  by  the  particles  of  smoke.  To  reduce  to  a 
minimum  the  formation  of  smoke  in  the  generator  anthracite 
should  be  used  instead  of  coke.  The  purifier  itself  is  described 
in  the  preliminary  report.  The  lid  is  bolted  on  in  two  sections, 
so  that  it  can  easily  be  moved  by  hand.  The  top  is  above  the 
level  of  the  sides  of  the  barge,  so  that  the  ends  of  the  rakes  can 
project  freely.  To  ensure  a  thorough  mixture  of  the  air  and  gas 
the  main  pipe  is  given  a  vertical  bend  up  and  down  at  the  point 
shown.  The  mixture  is  driven  off  through  the  lengths  of  6- inch 
hose  at  the  openings  1,  2,  and  3,  which  are  provided  with  slide- 
valves.  The  opening  No.  4  leads  to  an  escape  pipe,  and  has  a 
valve  so  ^^eighted  as  to  allow  any  excess  of  the  mixture  to  pass 
out  when  the  pressure  exceeds  about  4  inches  of  water.  If  all  the 
slide-valves  are  closed  the  whole  of  the  mixture  will  pass  out 
through  this  valve.  The  apparatus  is  provided  with  pressure 
gauges  at  different  places,  and  with  gauges  for  indicating  the 
velocity  of  flow  of  both  the  producer  gas  and  the  mixture,  so  that 
the  engineer  can  ascertain  what  the  proportions  are.    The  internal 
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diameter  of  the  pipe  for  the  producer  gas  is  2  inches,  and  that  for 
the  mixture  9  inches,  so  that  the  proportion  of  producer  gas  will 
be  right  when  the  velocities  in  the  two  pipes  are  equal. 

It  is  probable  that,  considering  the  restricted  outlets  to  the 
holds,  it  would  not  usually  be  feasible  to  deliver  as  much  as 
100,000  cubic  feet  per  hour  of  the  mixture.  The  exhausters 
ought,  however,  to  be  capable  of  delivering  ]  20,000  cubic  feet,  as 
in  some  cases  this  amount  could  be  driven  in.  Assuming  Uiat 
120,000  cubic  feet  per  hour  were  delivered  against  a  pressure  of 
four  inches  of  water  (which  would  be  quite  sufficient),  the  work 
done  on  the  air  per  minute  would,  since  one  inch  of  water  gauge 
equal  a  pressure  of  5*4  lbs.  per  square  foot  of  surface,  be  =  2,000 
X  4  X  5*4  =  43,20(i  foot  pounds,  or  1*3  horse  power.  It  is 
evident,  therefore,  that  the  power  required  for  running  the 
exhausters  would  be  small.  An  oil  engine  would  probably  be 
most  convenient  for  driving  them. 

As  already  explained,  above,  it  would  be  desirable  to  add  to  the 
air  entering  the  generator  enough  of  steam  to  raise  the  proportion 
of  hydrogen  in  the  producer  gas  to  about  10  per  cent.,  in  order  to 
make  the  mixture  distinctly  lighter  than  air.  For  this  purpose  a 
suitably  adjusted  steam  jet  air-injector  might  be  employed,  as  in 
the  case  of  the  Dowson  gas  producing  plarit,  an  excess  of  the 
required  mixture  of  air  and  steam  being  blown  past  the  inlet  of 
the  small  exhauster,  as  shown  in  Fig.  7.     The  percentage  of  steam 
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would  thus  remain  sufficiently  constant  at  whatever  rate  the 
exhauster  was  working.  The  presence  of  the  hydrogen  would 
slightly  increase  the  percentage  of  combustible  gas  in  the  mixture, 
and  for  this  reason  it  would  be  best  to  arrange  the  deliveries  of 
the  two  exhausters  so  that  the  mixture  should  contain  only 
5  per  cent,  of  producer  gas,  corresponding  to  1*25  per  cent,  of 
carbonic  oxide  and  0*5  per  cent,  of  hydrogen.  This  would  allow 
an  ample  margin  of  safety,  as  only  about  a  sixth  of  the  percentage 
needed  to  form  an  inflammable  mixture  would  be  present,  and 
the  apparatus  is  so  designed  that  this  proportion  could  not  be 
exceeded.  The  steam  could  be  supplied  from  a  small  boiler 
placed  beside  the  generator. 
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Whether  the  plan  of  killing  plague-infected  rats  by  means  of    app.b,No.9 
carbonic  oxide  would  turn  oi^t  to  be  feasible  and  convenient  can  BeporTon  the 
only,  I  think,  be  decided  by  actual  experiment.     One  practical  ^p^?**°  °' 
difficulty  arises  from  the  fact  that  the  apparatus  might  be  seldom  oMexo 
required,  and  would  yet  have  to  be  always  kept  in  readiness,  p^^^y^"**' 
Were  it,  however,  employed,  when  desired  by  shipowners,  for  the  Dr.  riaidane 
purpose  of  clearing  ordinary  vessels  of  rats,  the  difficulty  would  ^•^^' 
be  greatly  diminished. 

The  description  and  diagram  given  above  are  only  intended  to 
indicate  the  general  plan  of  the  apparatus.  The  working  out  of 
details,  with  a  view  to  rendering  the  plant  as  compact  as  possible, 
and  the  preparations  of  working  plans  would  require  to  be  carried 
out  by  a  professional  engineer.  If  a  trial  apparatus  was  decided 
on  it  might  well  be  made  of  about  half  the  capacity  suggested 
above,  and  with  only  one  6-inch  hose  passing  to  the  vessel. 

In  visiting  the  docks  I  had  an  opportunity  of  watching  the 
process  of  freeing  an  empty  vessel  of  rats  by  the  Clayton  process 
of  blowing  in  sulphur  dioxide,  produced  by  the  burning  of 
sulphur  in  a  special  apparatus.  This  plan  has  the  advantage 
that  the  gas  being  heavier  than  air  it  is  easy  to  fill  the  holds 
without  closing  them  above.  It  would  appear  that  a  small  per- 
centage only  of  the  gas  is  needed  to  kill  the  rats,  and  as  it  has  a 
most  pungent  smell  there  is  no  risk  of  men  being  accidentally 
affected.  Sulphur  dioxide  can  also  be  applied  to  empty  vessels 
by  the  old  plan  of  burning  sulphur  in  the  holds,  &c.,  or  by 
liberating  liquid  sulphur  dioxide  stored  in  metal  vessels.  So  far 
as  I  could  ascertain  the  rats  were  in  the  particular  instance 
effectually  destroyed  by  the  Clayton  treatment,  and,  except  for 
some  superficial  tarnishing  of  metal  work  in  the  engine  room, 
no  appreciable  damage  was  done,  even  in  the  first-class  saloons, 
by  the  gas.  The  only  precautions  taken  was  to  see  that  every- 
thing was  dry  :  fabrics,  or  articles  of  cargo,  which  are  moist-- 
for  instance  fruit — are,  it  would  seem,  easily  damaged. 
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No.  1. 
App.  c.  Ng  1.  Report  on  Equink  Vaeiola  ;  by  Dr.  Frank  R.  Blaxall. 

Equine 

DrsfiiSr  In  the  "  Lancet "  of  the  6th  July,  1901,  appeared  a  letter  from 

Mr.  Ernest  Crompton,  M.R.C.S.,  of  Newmarket,  stating  that  he 
had  recently  seen  five  or  six  cases  of  stable  lads  inoculated  with 
this  disease  from  the  horse.  I  therefore  asked  him  if  he  met  with 
other  cases  in  horses  to  be  good  enough  to  send  me  some  of  the 
pathogenic  material. 

In  February,  1902,  Mr.  Crompton  sent  me  some  "lymph"  which 
he  had  obtained  from  a  horse. 

This  material  was  inoculated  on  a  calf  in  the  usual  way.  After 
five  days  the  inoculated  area  was  inspected,  and  there  were  seen 
to  be  only  a  few  small  isolated  vesicles  in  the  lines  of  incision. 
The  vesicles  were  very  small  and  felt  somewhat  "  shotty."  They 
were  scraped  oflE  and  rubbed  up  with  glycerine,  and  a  week^ter 
this  material  was  used  for  the  inoculation  of  another  calf.  Here 
after  120  hours  the  inoculated  surface  showed  lines  of  continuous 
vesicles  exactly  resembling  those  met  with  in  ordinary  vaccinia. 
This  material  was  in  turn  collected  and  glycerinated  in  the  usual 
way,  and  four  months  later  was  used  for  the  inoculation  of  other 
calves.  On  one  of  these  the  vesicles  developed  in  ideal  fashion, 
having  a  beautiful  pearly  aspect  and  being  quite  continuous. 

Previous  to  my  obtaining  the  above  satisfactory  results, 
Mr.  Crompton  had  sent  me  some  more  lymph  from  a  horse 
affected  with  equine  variola,  saying  that:  "I  find  it  very 
difficult  to  get  any  lymph  from  the  vesicles ;  I  have  scraped 
them  with  a  Volkmann's  spoon  and  macerated  the  scrapings 
in  a  little  sterile  water The  horses  have  been  two- 
year-old  thoroughbreds,  and  it  is  difficult  to  get  at  them.  .... 
The  disease  has  been  prevalent  here  for  some  years,  and  I  imagine 
the  horses  are  infected  from  previous  cases  and  not  from  the 
human." 

This  additional  equine  material  when  inoculated  on  to  a  calf 
developed  in  the  same  way  as  the  first  sample,  about  five  tiny 
vesicles  resulting.  These  glycerinated  and  transferred  to  other 
calves  produced  vesicles  of  precisely  the  same  character  and 
appearance  as  those  usually  obtained  from  calf  lymph. 

Subsequently  one  of  the  calves  vaccinated  with  lymph  from 
an  equine  variolous  source,  which  had  developed  good  vesicles, 
was  kept  for  10  days  after  collection  of  the  vesicular  pulp  and 
was  then  re-vaccinated  on  fresh  areas  with  ordinary  calf  lymph. 
No  vesiculation  resulted  ;  showing  that  the  protection  afforded  this 
animal  by  lymph  from  the  equine  variolous  stock  was  complete 
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^vith  lymph  derived  from  the  horse,  knowing  myself  to  be  quite  Equine 

protected  against  ordinary  vaccinia.    No  reaction  followed   the  Drfsiuail? 
inoculation. 

Mr.  Grompton  also  sent  me  on  two  occasions  lymph 
obtained  from  vesicles  on  stable  lads  inoculated  direct  from 
horses.  He  says  :  "  1  have  recently  revaccinated  over  100  lads 
(with  ordinary  calf  lymph),  but  have  not  got  all  the  results, 
but  I  believe  every  one  has  taken  in  four  places,  except  some  half- 
dozen  all  of  whom  have  suffered  from  equine  variola  from  one 
to  six  years  ago  ;  in  none  of  these  cases  was  there  any  reaction  to 
vaccine,  so  that  it  seems  to  be  the  same  thing.'* 

These  lymphs  from  the  stable  lads  whnn  inoculated  on 
calves  produced  typical  vaccine  vesicles  of  ordinary  character 
and  size,  differing  in  this  re8])ect  from  those  obtained  on  the 
calf  from  horse  vesicles  direct.  Thus  it  appears  that  equine 
variola  produces  vesicles  more  readily  on  the  human  subject 
than  on  the  calf.  It  seems  to  require  two  removes  on  the  calf 
before  the  vesicles  attain  to  the  ordinary  vaccine  type.  This 
affords  another  illustration  that  the  human  subject  is  more 
susceptible  to  vaccinia  than  the  calf. 

With  regard  to  the  appearance  of  the  disease  in  the  horse, 
Mr.  Grompton  says  :  *^  As  far  as  I  can  make  out  there  are  no  proper 
vesicles,  the  eruption  remaining  papular.  I  have  cut  into  several, 
very  little  serum  exudes  and  they  do  not  collapse.  The  eruption 
in  the  horse  is  chiefly  limited  to  the  mucous  surfaces.    .    .    .    ." 

With  regard  to  the  direct  inoculation  of  the  human  subject 
from  the  horse,  he  says  :'*....  there  has  been  consider- 
able pain,  and  the  lymphatics  have  been  enlarged  in  axilla,  and 
lymphatic  vessels  have  been  seen  running  up  the  arm.  This  has 
been  the  case  in  all  cases  I  have  seen." 

The  most  noteworthy  points  about  this  strain  of  equine  variolous 
lymph  appear  to  be  : — Firsts  the  difference  in  the  results  produced 
on  the  calf  by  the  inoculation  of  material  direct  from  the  horse 
and  by  the  inoculation  of  the  material  after  passage  through  the 
human  subject.  The  material  from  the  horse  direct  does  not 
produce  typical  vesicles  at  first,  but  only  a  few  small  vesicles. 
These,  however,  glycerinated,  and  transferred  to  other  calves,  are 
capable  of  producing  typical  and  perfect  vesiculation.  The 
human  material,  on  the  other  hand,  produces  on  the  calf  at  once 
vesicles  of  the  ordinary  type,  but  so  far  in  my  hands  not  of  first- 
rate  quality.  Secondly^  Mr.  Grompton's  remarks  show  that  the 
inoculation  with  equine  variolous  lymph  gives  complete  immu- 
nity against  ordinary  vaccinia,  the  protection  lasting  for  a  con- 
siderable time.  This  point  is  borne  oat  by  the  negative  results 
obtained  by  re  vaccinating  the  calf  and  myself. 
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Rbport  on  a  Method  of  Anabrobic  Gultubb  ;  by 

Mb.  H.  S.  Frbmlin. 


By  the  use  of  hydrogen  it  is  no  doubt  possible  to  obtain 
anaerobic  conditions  suitable  for  the  growth  of  anaerobic  micro- 
organisms.* Nevertheless  this  method  requires  a  good  deal  of 
apparatus,  is  tedious,  and  the  results  are,  owing  to  defects  in 
the  process,  often  unsatisfactory.  I  have,  therefore,  for  some 
time  past  tried  to  find  a  method  simpler  and  more  constant  in 
result. 

Alkaline  pyrogallic  solution  on  the  other  hand  has  proved 
itself  in  a  Buchner  tube  a  thoroughly  efficient  means  of  obtain- 
ing anaerobic  conditions  for  test  tube  cultivations,  though  for 
anaerobic  culture  in  Petri  dishes  this  method  was  not  uniformly 
satisfactory.  Employment  of  Botkin's  apparatus,  Bullock's 
modification,  and  that  adopted  by  Dr.  Klein,  and  described 
by  him  in  the  Report  of  the  Mediciil  Officer,  1897-98,  on  p.  219, 
and  apparatus  of  other  investigators  proved,  in  my  hands, 
after  many  experiments  to  be  somewhat  unreliable.  I  found 
that  if  the  apparatus  contained  a  large  air  space,  the  vacuum 
created  by  the  absorption  of  oxygen  by  pjTOgpallic  solution 
frequently  tended  to  render  the  seal,  as  ordinarily  used, 
inefficient.  Thus  with  these  methods  I  found  that  plate 
culture  oc  such  a  strict  anaerobic  oi^ianism  as  B.  Tetani 
frequently  failed.  But  being  assured,  however,  that  alkaline 
pyrogallic  solution  is  capable  of  absorbing  oxygen  not  only 
in  large  amount,  but  also  in  a  slow  and  continuous  fashion, 
I  again  turned  my  attention  to  its  use  in  plate  culture,  con- 
ceiving that  good  results  might  be  obtained  if  the  plate, 
together  with  the  pyrogallic  solution,  were  confined  in  a 
space  holding  but  little  air,  so  that  the  contained  oxygen  of 
the  air  and  that  of  the  culture  medium  might  be  well  within 
the  limits  of  the  absorptive  power  of  the  solution,  and  the 
seal  be  of  such  a  nature  that  a  vacuum  when  created  could  be 
maintained. 

For  this  purpose  I  have  devised  a  simple  apparatus  which 
has  given  most  satisfactory  results.  It  consists  of  a  shallow 
circular  glass  chamber  with  a  lid.  The  chamber,  which  is 
just  large  enough  to  contain  an  ordinary  3^-inch  Petri  dish, 
measures  five  inches  in  diameter  and  is  one  inch  in  depth; 
and  the  rim  is  turned  out  in  a  wide  flange  carefully  ground. 
The  lid  is  perfectly  flat  and  is  ground  at  the  margin,  so  that 


*  Report  of  Medical  Offloer,  1900-1901,  Appendix  C. 
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when   in  position  the  two  ground  surfaces  are   in  accurate  ap-    AgP»o»No.a. 
position.      Within  the  chamber  is  placed  an  ordinary  Scinch  a  Method  of 
Petri    dish    containing    the    inoculated    medium,    from    which  o^^^/by 
the  lid  is  removed  when  the  chamber  is  about  to   be  closed.  Mr.Frwniin. 
It  is,  however,    an    advantage    to    place    this  inoculated    plate 
within    another    glass    dish,    such     as    the    lid    of    a    Petri 
dish,  in  order  to  prevent  any  splashing  of  the  culture  medium, 
or  discolouration  of  the  dish  containing  it,   by  the  pyrogallic 
solution. 

At  first  I  thought  it  would  be  necessary  to  heat  the  whole 
apparatus  to  keep  the  culture  medium  liquid  for  a  time,  as 
seems  essential  in  the  employment  of  hydrogen.  But  I  find 
that  this  is  quite  unnecessary ;  that  the  pyrogallic  solution  is 
capable  of  abstracting  the  oxygen  from  air  contained  in  the 
chamber  and  culture  medium,  indeed,  even  after  the  medium 
has  already  set  and  thus  contains  the  oxygen  which  it  had 
re-absorbecl  whilst  being  poured  into  the  dish.  Further,  I  find 
that  the  absorptive  power  of  the  solution  is  not  quickly  ex- 
hausted, that  it  may  continue  for  some  time.  For  example,  the 
chamber  being  opened  and  the  plate  removed  for  examination, 
the  medium  will  during  this  exposure  re-absorb  oxygen.  Never- 
theless, if  meanwhile  the  chamber  has  been  carefully  closed, 
the  same  pyrogallic  solution  can  still  continue  to  act,  and 
anaerobic  conditions  can  again  be  established  in  the  plate  if  it 
be  re-inserted. 

That  this  is  so  was  shown  by  the  application  of  two  tests. 

The  first  was  that  B.  tetani  grew  freely  and  constantly 
when  inoculated  into  sugar  agar  plates  and  placed  in  the 
apparatus. 

The  second  was  equally  delicate  :  Here  I  mixed  with  the 
culture  medium  an  indicator  extremely  responsive  to  the  presence 
of  oxygen.  This  indicator  is  methylene  blue  as  advocated  by 
HammerL* 

The  method  of  using  the  apparatus  is  as  follows.  A  tube 
of  ordinary  culture  medium,  such  as  agar  or  gelatine,  is 
liquefied,  inoculated,  and  poured  into  a  Petri  dish.  This  plate 
is  then  placed  in  the  chamber ;  and,  as  already  advised,  it 
is  better  to  put  it  into  the  half  dish,  which  should  be  already 
in  position  in  the  chamber.  Pyrogallic  acid,  in  solution,  is 
then  poured  into  the  chamber  between  its  inner  wall  and 
the  outer  dish,  and  the  lid  of  the  chamber,  previously  well 
vaiselined  along  the  ground  margin,  is  slid  on,  covering  the 
plate  save  for  a  small  aperture  on  one  side.  Through  this 
aperture  the  solution  of  caustic  potash  is  poured  into  the 
pyrogallic  acid  solution.  The  lid  is  then  slid  into  such  a 
position  that  it  completely  covers  the  interior  of  the  chamber 
and  excludes  all  air. 

The  apparatus  is  now  ready  to  be  placed  in  an  incubator. 

*  Znr  Zftohtnng  der  Anaeroben ;  Oentralbl.  f.  BakterioL,  ko.    No.  12,  1903. 
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In  about  24  hours,  at  37°  C,  the  anaerobic  conditions  are 
complete,  and  in  such  conditions  B.  tetani  can  be  readily 
cultivated. 

I  find  that  1  gramme  of  pyrogallic  acid  and  10  c.c.  of  a  10  per 
cent,  solution  of  caustic  potash  give  satisfactory  results. 

It  cannot  be  too  strongly  emphasised  that  although  the  absorptive 
action  of  alkaline  pyrogallic  solution  on  oxygen  commences 
immediately,  yet,  it  requires  several  hours  before  every  trace  of 
oxygen  is  taken  up. 

If  methylene  blue  be  used  as  an  indicator  (and  some  micro- 
organisms, such  as  B.  tetani  show  no  objection  to  its  presence, 
though  the  staphylococci  do  most  markedly),  about  four  drops  of 
an  alcoholic  solution  are  required  for  every  100  c.c.  of  culture 
medium.  This  suffices  to  give  each  tube  of  culture  medium 
a  good  blue  colour.  Such  a  tube  is  liquefied,  inoculated,  and 
poured  into  a  Petri  dish  in  the  usual  way.  If  the  anaerobic 
conditions  are  made  complete  the  culture  medium  in  the  dish, 
which  was.  blue,  becomes  wholly  decolourised ;  but  if  free 
oxygen  has  been  left  in  the  chamber,  or  if  there  has  been  in 
any  way  entrance  of  air,  the  blue  colour  remains  unaltered.  This 
action  is  quite  apart  from  the  decolourisation  of  methylene 
blue  resulting  from  bacterial  activity,  since  it  occurs  in  sterile 
media. 

The  reaction  is  accelerated  by  heat,  perfect  decolourisation 
occurring  in  24  hours  at  37^  C. ;  but  it  also  obtains  quite 
well  in  the  cold,  although  48  hours  or  possibly  more  may  be 
required. 

Exactly  the  same  action  may  be  seen  if  culture  media  coloured 
blue  are  used  in  Buchner  tubes.  Here,  however,  care  is  required  ; 
for  it  not  unfrequently  happens  that  the  culture  tube  falls  into  the 
constricted  opening  at  the  lower  part  of  the  Buchner  tube,  com- 
pletely shutting  off  the  lower  chamber,  which  contahis  the 
pyrogallic  solution,  and  thus  prevents  this  solution  from 
exerting  its  power  on  the  upper  part  of  the  tube  which  contains 
the  culture.  This  source  of  fallacy  can  easily  be  obviated  by 
doing  away  with  the  constriction  and  using  a  large  tube  with  a 
simple  support  for  keeping  the  culture  tube  out  of  the  pyrogallic 
solution. 

With  regard  to  the  use  of  methylene  blue  as  an  indicator 
some  care  is  required.  There  appear  to  be  three  factors 
requisite  for  the  reaction  to  take  place.  These  are :  (1)  the 
presence  of  some  reducing  body  in  the  culture  medium; 
(2)  the  presence  of  an  alkali ;  (3)  the  absence  of  a  free 
supply  of  oxygen. 

(1.)  The  reducing  action  is  markedly  present  in  glucose, 
lactose,  and  maltose,  but  not  in  cane  sugar;  it  is  present 
in  crude  agar,  to  a  less  extent  in  crude  gelatine,' and  shows 
itself  but  very  feebly  in  beef  broth,  hardly  at  all   in  peptone 
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water,  and  is  entirely  absent  in  tap  water  or  in  water  made    app.c.No.2. 
alkaline.  A  Method  of 

Anaerobic 
Oaltnre ;  by 

(2.)  No  reaction  is  obtained  in  any  instance  unless  Mr.FremUn. 
the  reducing  body  is  in  the  presence  of  an  alkali.  For 
instance,  a  2  per  cent,  glucose  solution  shows  no  reducing 
power  whatever  until  an  alkali  is  added.  The  small  quantity 
of  alkali  that  is  added  to  'culture  media  and  which  is 
naturally  present  in  blood  serum,  is  quite  sufficient  to  allow 
the  reducing  action  to  take  place ;  but  in  every  case  the 
action  is  intensified  by  an  increase  in  the  amount  of  alkali, 
so  much  so  that  ordinary  beef  broth  which  is  faintly  alkaline, 
can  barely  decolourise  one  drop  of  an  alcoholic  methylene 
blue  solution  in  100  c.c,  whereas  addition  of  an  excess  of 
alkali,  such  as  caustic  potash  or  soda,  allows  of  the  de- 
colourisation  of  1  c.c.  or  more  of  the  alcoholic  methylene  blue 
solution. 

Mention  must  be  made  here  of  the  fact  that  all  media  that  have 
been  prepared  for  the  cultivation  of  bacteria  lose  slowly,  steadily, 
and  progressively  the  faintly  alkaline  reaction  that  they  possess 
when  freshly  prepared.  For  instance,  a  given  quantity  of  medium 
freshly  made  requires  1  c.c.  of  an  alkaline  solution  to  give  an 
alkaline  reaction  to  phenol  phthaleine. 

This  same  amount  of  medium  after — 

1  week  will  require 2  c.c. 

46     iVcclLB  ,,  ...  *••  ...  «•.  O   O.O. 

5  weeks  „  4  or  5  c.c. 

to  obtain  the  same  result. 

This  gradual  loss  of  alkalinity  has  an  important  bearing  on  the 
use  of  methylene  blue  and  also  of  course  on  the  growth  of  bacteria. 
It  has  been  brought  prominently  before  my  notice  in  connection 
with  these  anaerobic  experiments. 

(3.)  Thirdly,  some  means  must  be  used  to  shut  out  the 
surrounding  oxygen  of  the  air.  That  this  is  necessary  is  seen 
from  a  simple  experiment.  If  a  tube  of  culture  medium  coloured 
blue  with  the  methylene  blue  be  placed  in  a  beaker  of  water 
and  the  water  boiled,  as  the  medium  liquefies  and  as  air  is 
driven  out,  the  blue  colour  gradually  disappears  till  it  is  has  been 
entirely  removed.  But  on  cooling  the  tube  the  blue  colour 
reappears  at  the  surface  where  the  culture  medium  is  in 
contact  with  air,  and  in  the  course  of  two  or  three  days 
extends  some  way  into  the  medium ;  so  that  the  upper 
one-third  or  one-half  of  the  nutrient  substance  in  the  tube 
shows  this  evidence  of  the  presence  of  oxygen,  the  lower 
portion  retaining  the  ordinary  colour  of  the  medium,  so  that 
when  the  oxygen  has  been  absorbed  from  the  culture  medium 
means  must  be  taken  to  hermetically  seal  the  vessel  and  so 
prevent  re-absorption. 
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In  about  24  hours,  at  37^  C,  the  anaerobic  conditions  are 
complete,  and  in .  snch  conditions  B.  tetani  can  be  readily 
cultivated. 

I  find  that  1  gramme  of  pyrogallic  acid  and  10  c.c.  of  a  10  per 
cent,  solution  of  caustic  potash  give  satisfactory  results. 

It  cannot  be  too  strongly  emphasised  that  although  the  absorptive 
action  of  alkaline  pyrogallic  solution  on  oxygen  commences 
immediately,  yet,  it  requires  several  hours  before  every  trace  of 
oxygen  is  taken  up. 

If  methylene  blue  be  used  as  an  indicator  (and  some  micro- 
organisms, such  as  B.  tetani  show  no  objection  to  its  presence, 
though  the  staphylococci  do  most  markedly),  about  four  drops  of 
an  alcoholic  solution  are  required  for  every  lOl)  c.c,  of  culture 
medium.  This  suffices  to  give  each  tube  of  culture  medium 
a  good  blue  colour.  Such  a  tube  is  liquefied,  inoculated,  and 
poured  into  a  Petri  dish  in  the  usual  way.  If  the  anaerobic 
conditions  are  made  complete  the  culture  medium  in  the  dish, 
which  was.  blue,  becomes  wholly  decolourised ;  but  if  free 
oxygen  has  been  left  in  the  chamber,  or  if  there  has  been  in 
any  way  entrance  of  air,  the  blue  colour  remains  unaltered.  This 
action  is  quite  apart  from  the  decolourisation  of  methylene 
blue  resulting  from  bacterial  activity,  since  it  occurs  in  sterile 
media. 

The  reaction  is  accelerated  by  heat,  perfect  decolourisation 
occurring  in  24  hours  at  37^  C. ;  but  it  also  obtains  quite 
well  in  the  cold,  although  48  hours  or  possibly  more  may  be 
required. 

Exactly  the  same  action  may  be  seen  if  culture  media  coloured 
blue  are  used  in  Buchner  tubes.  Here,  however,  care  is  required ; 
for  it  not  unfrequently  happens  that  the  culture  tube  falls  into  the 
constricted  opening  at  the  lower  part  of  the  Buchner  tube,  com- 
pletely shutting  off  the  lower  chamber,  which  contahis  the 
pyrogallic  solution,  and  thus  prevents  this  solution  from 
exerting  its  power  on  the  upper  part  of  the  tube  which  contains 
the  culture.  This  source  of  fallacy  can  easily  be  obviated  by 
doing  away  with  the  constriction  and  using  a  large  tube  with  a 
simple  support  for  keeping  the  culture  tube  out  of  the  pyrogallic 
solution. 

With  regard  to  the  use  of  methylene  blue  as  an  indicator 
some  care  is  required.  There  appear  to  be  three  factors 
requisite  for  the  reaction  to  take  place.  These  are:  (1)  the 
presence  of  some  reducing  body  in  the  culture  medium ; 
(2)  the  presence  of  an  alkali  ;  (3)  the  absence  of  a  free 
supply  of  oxygen. 

(1.)  The  reducing  action  is  markedly  present  in  glucose, 
lactose,  and  maltose,  but  not  in  cane  sugar;  it  is  present 
in  crude  agar,  to  a  less  extent  in  crude  gelatine,  *  and  shows 
itself  but  very  feebly  in  beef  broth,  hardly  at  all   in  peptone 
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water,  and  is  entirely  absent  in  tap  water  or  in  water  made    app.o,No.2. 
alkaline.  A  Method  of 

Anaerobic 
Oaltnre ;  by 

(2.)  No  reaction  is  obtained  in  any  instance  unless  Mr.Fremiin. 
the  reducing  body  is  in  the  presence  of  an  alkali.  For 
instance,  a  2  per  cent,  glucose  solution  shows  no  reducing 
power  whatever  until  an  alkali  is  added.  The  small  quantity 
of  alkali  that  is  added  to  bulture  media  and  which  is 
naturally  present  in  blood  serum,  is  quite  sufficient  to  allow 
the  reducing  action  to  take  place ;  but  in  every  case  the 
action  is  intensified  by  an  increase  in  the  amount  of  alkali, 
so  much  so  that  ordinary  beef  broth  which  is  faintly  alkaline, 
can  barely  decolourise  one  drop  of  an  alcoholic  methylene 
blue  solution  in  100  c.c,  whereas  addition  of  an  excess  of 
alkali,  such  as  caustic  potash  or  soda,  allows  of  the  de- 
colourisation  of  1  c.c.  or  more  of  the  alcoholic  methylene  blue 
solution. 

Mention  must  be  made  here  of  the  fact  that  all  media  that  have 
been  prepared  for  the  cultivation  of  bacteria  lose  slowly,  steadily, 
and  progressively  the  faintly  alkaline  reaction  that  they  possess 
when  freshly  prepared.  For  instance,  a  given  quantity  of  medium 
freshly  made  requires  1  c.c.  of  an  alkaline  solution  to  give  an 
alkaline  reaction  to  phenol  phthaleine. 

This  same  amount  of  medium  after — 

1  week  will  require  ...         ...         ...         ...        2  c.c. 

fm0  ^veeKS  ,,  ...         ...         ...         ...         o  c.c 

5  weeks  „  ...         ...        ...  4  or  5  c.c. 

to  obtain  the  same  result. 

This  gradual  loss  of  alkalinity  has  an  important  bearing  on  the 
use  of  methylene  blue  and  also  of  course  on  the  growth  of  bacteria. 
It  has  been  brought  prominently  before  my  notice  in  connection 
with  these  anaerobic  experiments. 

(3.)  Thirdly,  some  means  must  be  used  to  shut  out  the 
surrounding  oxygen  of  the  air.  That  this  is  necessary  is  seen 
from  a  simple  experiment.  If  a  tube  of  culture  medium  coloured 
blue  with  the  methylene  blue  be  placed  in  a  beaker  of  water 
and  the  water  boiled,  as  the  medium  liquefies  and  as  air  is 
driven  out,  the  blue  colour  gradually  disappears  till  it  is  has  been 
entirely  removed.  But  on  cooling  the  tube  the  blue  colour 
reappears  at  the  surface  where  the  culture  medium  is  in 
contact  with  air,  and  in  the  course  of  two  or  three  days 
extends  some  way  into  the  medium ;  so  that  the  upper 
one-third  or  one-half  of  the  nutrient  substance  in  the  tube 
shows  this  evidence  of  the  presence  of  oxygen,  the  lower 
portion  retaining  the  ordinary  colour  of  the  medium,  so  that 
when  the  oxygen  has  been  absorbed  from  the  culture  medium 
means  must  Ikb  taken  to  hermetically  seal  the  vessel  and  so 
prevent  re-absorption. 
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In  this  connection  I  find  that  plugging  of  tubes  tightly  with 
wood,  the  capping  of  them  with  tightly  fitting  India  rubber  caps, 
or  with  gutta-percha  tissue  proved  to  be  quite  an  inefficient 
seal  against  the  absorption  of  oxygen  by  pyrogallic  solution. 
Indeed  even  corks  well  paraffined  were  frequently  equally 
useless. 

After  the  methylene  blue  medium  has  been  decolourised 
by  boiling  the  colour  at  once  returns  if  the  vessel  or  tube 
containing  it  be  shaken  in  the  air.  In  this  connection  it  is 
interesting  to  note  that  any  fluid  which  has  been  deprived 
of  air  will  re-absorb  it  if  merely  poured  from  one  vessel 
into  another.  In  fact  by  so  pouring,  half  the  amount  of  air 
that  it  is  capable  of  absorbing  is  taken  up.  This  fact  must 
be  remembered  when  plates  are  poured  for  culture  of  anaerobic 
bacteria.  After  the  medium  has  been  boiled  for  10  minutes 
it  is  entirely  deprived  of  oxygen,  as  shown  by  the  m^ethy- 
lene  blue  test.  But  if  now  this  culture  medium  be  poured 
into  a  Petri  dish  gas  is  again  absorbed.  Therefore  further 
extraction  of  oxygen  is  required  for  anaerobic  conditions  to 
obtain. 
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An  account  of  the  first  experiments  made  by  me  on  this  subject,  Jf^wn^^ 
appeared  in  a  paper  published  in  the  Report  of  the  Medical  Officer 
to  the  Local  Government  Board,  1900-1901.    The  present  paper 
deals  with  the  continuation  of  those  experiments. 

The  object  throughout  has  been  to  ascertain,  as  far  as  possible, 
the  relative  resistances  of  the  specific  and  the  extraneous  micro- 
organisms contained  in  freshly  collected  vaccine  to  various 
chemical  substances,  and  to  compare  such  resistances  with  the 
resistance  of  similar  germs  to  glycerine. 

As  mentioned  in  my  former  paper,  the  results  of  the  action  of 
glycerine  on  vaccine  material  are  fairly  well  defined.  Generally 
speaking  its  action  is  germicidal  to  the  non-sporing  adventitious 
bacteria  of  crude  vaccine  in  from  4-8  weeks,  the  specific  organism 
remaining  meanwhile  resistant  to  this  destructive  action,  and  con- 
tinuing potent  for  considerable  periods  of  time.  As  in  the  case  of 
the  specific  organism,  spore-bearing  organisms  also  show  con- 
siderable powers  of  resistance.  These  spore-bearing  organisms, 
which  occur  occasionally  in  vaccine,  are  practically  confined  to 
the  mesenteric  group  of  bacteria.  Indeed,  in  the  thousands  of 
vaccines  examined  at  these  laboratories  no  other  variety  of  spore- 
bearing  bacteria  has  been  found. 

While  much  investigation  has  been  made  of  the  action  of 
glycerine  on  vaccine,  apparently  little  is  known  concerning  the 
action  on  vaccine  of  other  chemical  substances,  and  glycerine 
appears  to  be,  at  the  present  time,  the  only  agent  in  vogue  for  the 
"purification"  of  vaccine.  That  this  property  was  not  peculiar 
to  glycerine,  but  was  possessed  by  other  substances,  was  shown 
last  year  in  the  paper  already  referred  to. 

The  present  experiments  were  begun  in  July,  1901 ;  they  are 
240  in  number,  and  deal  with  32  chemical  substances. 

Looking  at  the  results  of  the  first  series  of  experiments  it 
seemed  probable  that  observations  on  the  action  of  substances 
chemically  allied  to  glycerine  —  the  alcohols — and  of  some 
glycerine  and  other  alcoholic  derivatives,  might  be  of  interest. 

Some  of  these  substances,  as  well  as  others  of  a  more  general 
nature,  have  since  been  tested,  and,  lastly,  the  action  of  chloroform 
has  been  further  studied  in  several  experiments. 

It  may  be  convenient,  before  entering  into  details  of  the  results 
of  these  experiments,  to  give  as  briefly  as  possible  a  description 
of  the  method  used,  as  it  differs  in  some  slight  respects  from  that 
of  my  former  experiments  on  this  subject.  This  method  does 
not  refer  to  the  action  of  chloroform  on  yaccine,  which  is  dealt 
with  later. 
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Procedure  in  tlie  case  of  Non-  Volatile  substances. 

A. — Preparation, 

1.  Vaccine  was  collected  from  calves  in  the  usual  aseptic  way, 
120  hours  after  vaccination. 

2.  This  material  was  finely  ground  up  in  a  triturating  machine. 

3.  This  ground  up  vaccine  was  divided  into  weighed  quantities 
of  a  gramme  each.  Each  gramme  of  vaccine  was  mixed,  by 
means  of  a  sterilised  pestle  and  mortar,  with  four  times  its  own 
weight  of  a  solution  of  experimental  substance.  In  each  experi- 
ment, to  serve  as  a  control,  one  gramme  of  vaccine  was  mixed 
with  four  times  its  own  weight  of  a  sterilised  50  per  cent,  solution 
of  pure  glycerine  and  distilled  water. 

4.  All  solid  and  some  fluid  experimental  substances  were  used  in 
known  strength  of  solution  in  distilled  water.  These  solutions 
were  not  sterilised,  it  being  desired  in  order  that  any  micro- 
organisms capable  of  growth  in  them  might  be  observed. 

5.  Each  vaccine,  experimental  or  control,  when  intimately 
mixed  with  its  requisite  quantity  of  solution,  was  poured  into 
sterilised  glass  *'  stock  "  tubes,  resembling  small  test  tubes.  A 
sterile  cork  was  then  firmly  inserted  into  the  mouth  of  each  tube 
in  such  a  way  that  the  top  of  the  column  of  fluid  and  the  bottom 
of  the  cork  were  in  contact,  with  the  intention  of  excluding  air  as 
far  as  possible.  The  corked  end  of  each  tube  was  then  sealed 
with  melted  paraffin. 

6.  After  mixture  all  vaccines  were  left  in  a  dark  cupboard,  at 
room  temperature,  and  were  only  temporarily  removed  when 
required  for  testing  purposes. 


B. — Examination  for  Extraneous  Micro-organisms. 

1.  The  number  of  extraneous  micro-organisms  present  in  a 
platinum  loopful  of  each  vaccine  control,  immediately  after 
mixture  with  the  glycerine  solution,  was  ascertained  by  means  of 
nutrient  agar-agar  plate  cultures  incubated  for  48  hours  at  37°  C, 
and  for  72  hours  further  at  room  temperature.  The  number  of 
extraneous  micro-organisms  present  in  a  loopful  of  the  control 
vaccines  at  the  time  of  mixing  was  considered  to  be  equivalent  to 
the  number  originally  present  in  a  loopful  of  the  experimental 
vaccines,  before  any  germicidal  or  other  influence  of  an  experi- 
mental substance  had  made  that  influence  felt.  The  same  platinum 
loop  was  used  throughout  the  experiments,  and  in  every  case  one 
loopful  of  vaccine  was  the  quantity  used  in  testing  vaccine  for 
micro-organisms,  except  in  a  few  cases  expressly  stated  lat«r, 
where  a  capillary  tubeful  of  vaccine  was  so  used. 

2.  Similar  plate  cultures  were  made  from  experimental  and 
control  vaccines,  24  hours  after  mixture,  and  at  the  end  of  the  Ist, 
4th,  and  7th  weeks  after  mixture. 
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All  caltnres  were  made  aerobically.    No  anaerobic  caitivatioiiH   A^p.t?,No.s« 
were  made,  owing  to  the  fact  that  Mr.  H.  S.  Fremlin  has  found  The  action  ot 
that  no  extraneouB  micro-organisms  of  vaccine  are  capable  of  2!ii*o2f''"iib- 
growth    anaerobically    that    can    not    be    grown    equally    well  Stano^son"^ 
aerobically.'  gfe^iof 

—^  VflrCciDO ;  by 

Dr.  Blaxall  has  urged  the  necessity  of  using  a  small  measured  Dr.  Gjreen. 
quantity  of  vaccine  for  the  inoculation  of  each  agar-agar  plate ; 
for,  owing  to  the  variations  in  viscidity  of  vaccines,  where  some 
are  mixed  with  a  watery  solution,  some  with  a  viscid  solution,  and 
control  vaccines  with  a  solution  of  the  viscidity  of  a  50  per  cent, 
mixture  of  glycerine  in  distilled  water,  it  is  inevitable  that  loopf uls 
of  these  vaccines  are  not  equal  quantities  even  when  the  same 
loop  is  used.  Variations  in  quantity  occur  in  loopf  uls  of  vaccines 
mixed  with  a  50  per  cent,  mixture  of  glycerine  and  distilled 
water,  owing  partly  to  the  variable  quantity  of  liquid  present 
in  the  .vesicular  material  at  the  time  of  collection  from  calves, 
and  partly  also,  perhaps,  to  variations  in  the  coagulable  material 
present. 

Pressure  of  Work  during  the  past  year  has,  however,  precluded 
my  examining  vaccines  for  extraneous  organisms  other  than  by 
using  loojifuls,  except  in  the  case  of  some  chloroform  vaccines. 

Although  these  methods  may  not  have  been  mintely  exact,  they 
have  been  so  exact  as  to  give  unmistakable  results,  and  in  the  case 
where  valuable  "  selective  "  germicidal  action  has  been  shown,  it 
is  hoped  in  the  future  to  repeat  the  experiment  by  some  method 
which  will  show  the  most  minute  differences. 

C. — Examination  for  Potency, 

The  potency  of  each  experimental  vaccine  and  its  control  was 
tested  by  inoculating  calves  in  the  routine  way  as  opportunity 
6ffered  ;  and  this  was  of  necessity  at  irregular  intervals,  the 
considerable  number  of  experiments  rendering  a  uniform  method 
of  procedure  impossible.  In  the  Tables  which  appear  in  this  paper 
the  latest  time  of  testing  each  vaccine  is  noted.  This  does  not 
by  any  means  indicate  the  limit  of  potency  except  where  such 
limit  be  expressly  stated,  but  merely  the  latest  date  of  testing. 

Volatile  Substances. 

In  the  case  of  solutions  of  volatile  substances,  the  only  modifi- 
cations  of  the  above-mentioned  procedure  was  : — 

(a.)  Instead  of  using  weighed  quantities  of  solutions  required 
for  admixture  with  vaccine,  the  equivalent  volume  of 
a  certain  known  weight  of  the  solution  was  determined  ; 
this  volume  or  a  multiple  of  it  could  at  an^  time  be 
easily  and  rapidly  measured  in  a  pipette. 

-        —  -  

•  •« 

*  On  iks  Infiuenoe  of  Anaerohie  Condition  on  the  Extraneom  Organinhi  of 
Ghioerinated  Calf  Lymph,  By  Mr.  H.  S.  Fremlin,  in  the  Report  of  tno  Modioal 
Offioer,  Local  GoTemment  Board,  1900-1901. 
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(jb.)  The  weighed  quantity  of  yaocine  which  had  already  been 
ground  up  in  the  machine  was  intimately  mixed,  by 
means  of  a  Bterilised  pestle  and  mortar,  with  half  the 
required  amount  of  solution.  This  mixture  was  poured 
into  a  stock  tube,  after  which  the  remaining  half  of  the 
amount  of  solution  was  rapidly  added,  and  the  stock 
tube  was  immediately  corked  and  sealed.  The  resulting 
mixture,  therefore,  contained  the  volatile  substance  in 
rather  less  quantity  than  did  the  original  solution  used, 
owing  to  the  first  portion  of  fluid  having  been  exposed 
in  the  mortar. 

(c.)  Each  tube  was  agitated  for  a  few  minutes  until  the 
contents  appeared  to  be  intimately  mixed. 

For  convenience  of  reference  and  comparison,  the  variona 
substances  used  in  these  experiments  have  been  grouped  aa 
follows : — 

Class  A. — Some  Alcohoh. 

Class  B. — Some  Alcohol  Derivatives  and  Allied  Substances. 

Class  C. — VarioiM  Other  Substances. 

Class  J).— Chloroform. 


Class  A.^Some  Alcohols. 

The  reason  why  this  series  of  experiments  was  made  was 
primarily  owing  to  the  fact  that  glycerine  is  an  alcohol.  It 
promised  to  be  of  interest  to  know  something  of  the  action  on 
vaccine  of  other  substances  of  the  same  class  chemically  as 
glycerine. 

Accordingly  selection  was  made  of  one  or  more  alcohols,  obtain* 
able  commercially,  from  each  alcoholic  group,  and  experimente 
were  begun  by  mixing  these  substances  either  in  their  pure  state, 
or  in  various  strengths  of  solution  in  distilled  water,  with  vesicular 
material.  Altogether  80  experiments  have  been  so  made.  Of  the 
alcohols  of  the  first  group— the  monatomic  alcohols — ^four  members 
have  been  used,  namely,  methyl  alcohol,  ethyl  alcohol,  isobutyl 
alcohol,  and  amyl  alcohol.  Of  the  alcohols  of  the  second  group — 
the  diatomic  alcohols— one  was  used,  namely,  glycol.  Glycerine 
itself  belongs  to  the  triatomic  group,  and  no  other  member  of  this 
Kroup  was  obtainable.  Of  the  tetratomic  alcohols  two  have  been 
used,  erythrite  and  pentaerythrite.  No  pentatomic  alcohol  was 
obtainable,  and  but  one  hexatomic  alcohol — ^mannite.  Details  of 
these  experiments  are  noted  in  Table  A. 

Methyl  Alcohol^  CHg  OH. — Sixteen  experiments  have  been  made 
with  aqueous  solutions  of  this  alcohol,  varying  in  strength  from 
0*5  per  cent,  to  30  per  cent.  In  each  of  the  first  nine  experi- 
ments, in  which  solutions  containing  0*5  per  cent  to  10  per  cent 
of  the  alcohol  were  used,  the  extraneous  micro-organisms  either 
increased  in  number  or  there  was  a  decrease  so  slight  as  to  be 
practicably  negligible,    With  the  use  of  the  15  per  cent  SQlutioii 
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Procedure  in  tJie  case  of  Non-Volatile  substances, 

A. — Preparation. 

1.  Vaccine  was  collected  from  calves  in  the  usual  aseptic  way, 
120  hours  after  vaccination. 

2.  This  material  was  finely  ground  up  in  a  triturating  machine. 

3.  This  ground  up  vaccine  was  divided  into  weighed  quantities 
of  a  gramme  each.  Each  gramme  of  vaccine  was  mixed,  by 
means  of  a  sterilised  pestle  and  mortar,  with  four  times  its  own 
weight  of  a  solution  of  experimental  substance.  In  each  experi- 
ment, to  serve  as  a  control,  one  gramme  of  vaccine  was  mixed 
with  four  times  its  own  weight  of  a  sterilised  50  per  cent,  solution 
of  pure  glycerine  and  distilled  water. 

4.  All  solid  and  some  fluid  experimental  substances  were  used  in 
known  strength  of  solution  in  distilled  water.  These  solutions 
were  not  sterilised,  it  being  desired  in  order  that  any  micro- 
organisms capable  of  growth  in  them  might  be  observed. 

5.  Each  vaccine,  experimental  or  control,  when  intimately 
mixed  with  its  requisite  quantity  of  solution,  was  poured  into 
sterilised  glass  ''stock**  tubes,  resembling  small  test  tubes.  A 
sterile  cork  was  then  firmly  inserted  into  the  mouth  of  each  tube 
in  such  a  way  that  the  top  of  the  column  of  fluid  and  the  bottom 
of  the  cork  were  in  contact,  with  the  intention  of  excluding  air  as 
far  as  possible.  The  corked  end  of  each  tube  was  then  sealed 
with  melted  paraffin. 

6.  After  mixture  all  vaccines  were  left  in  a  dark  cupboard,  at 
room  temperature,  and  were  only  temporarily  removed  when 
required  for  testing  purposes. 


B. — Examination  for  Extraneous  Microorganisms. 

1.  The  number  of  extraneous  micro-organisms  present  in  a 
platinum  loopful  of  each  vaccine  control,  immediately  after 
mixture  with  the  glycerine  solution,  was  ascertained  by  means  of 
nutrient  agar-agar  plate  cultures  incubated  for  48  hours  at  37**  C, 
and  for  72  hours  further  at  room  temperature.  The  number  of 
extraneous  micro-organisms  present  in  a  loopful  of  the  control 
vaccines  at  the  time  of  mixing  was  considered  to  be  equivalent  to 
the  number  originally  present  in  a  loopful  of  the  experimental 
vaccines,  before  any  germicidal  or  other  influence  of  an  experi- 
mental substance  had  made  that  influence  felt.  The  same  platinum 
loop  was  used  throughout  the  experiments,  and  in  every  case  one 
loopful  of  vaccine  was  the  quantity  used  in  testing  vaccine  for 
micro-organisms,  except  in  a  few  cases  expressly  stated  later, 
where  a  capillary  tubeful  of  vaccine  was  so  used. 

2.  Similar  plate  cultures  were  made  from  experimental  and 
control  vaccines,  24  hours  after  mixture,  and  at  the  end  of  the  1st, 
4th,  and  7th  weeks  after  mixture. 
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All  caltnres  were  made  aerobically.    No  anaerobic  cuitiyationp   a^p.uno.8^ 
were  made,  owing  to  the  fact  that  Mr.  H.  S.  Fremlin  has  found  The  acfcion  of 
that  no  extraneouB  micro-organismB  of  vaccine  are  capable  of  Sdoth^^'lBub- 
growth   anaerobically    that    can    not    be    grown    equally    well  stanowon*^ 
aerobically.'  Sfe^of 

Dr.  Blaxall  has  urged  the  necessity  of  using  a  small  measured  Dr.Qjeen. 
quantity  of  vaccine  for  the  inoculation  of  each  agar-agar  plate ; 
for,  owing  to  the  variations  in  viscidity  of  vaccines,  where  some 
are  mixed  with  a  watery  solution,  some  with  a  viscid  solution,  and 
control  vaccines  with  a  solution  of  the  viscidity  of  a  50  per  cent, 
mixture  of  glycerine  in  distilled  water,  it  is  inevitable  that  loopf uls 
of  these  vaccines  are  not  equal  quantities  even  when  the  same 
loop  is  used.  Variations  in  quantity  occur  in  loopf  uls  of  vaccines 
mixed  with  a  50  per  cent,  mixture  of  glycerine  and  distilled 
water,  owing  partly  to  the  variable  quantity  of  liquid  present 
in  the  vesicular  material  at  the  time  of  collection  from  calves, 
and  partly  also,  perhaps,  to  variations  in  the  coagulable  material 
present. 

Pressure  of  wOrk  during  the  past  year  has,  however,  precluded 
my  examining  vaccines  for  extraneous  organisms  other  than  by 
using  loojifuls,  except  in  the  case  of  some  chloroform  vaccines. 

Although  these  methods  may  not  have  been  mintely  exact,  they 
have  been  so  exact  as  to  give  unmistakable  results,  and  in  the  case 
where  valuable  "  selective  "  germicidal  action  has  been  shown,  it 
is  hoped  in  the  future  to  repeat  the  experiment  by  some  method 
which  will  show  the  most  minute  differences. 

C. — Examination  for  Potency, 

The  potency  of  each  experimental  vaccine  and  its  control  was 
tested  by  inoculating  calves  in  the  routine  way  as  opportunity 
6ffered  ;  and  this  was  of  necessity  at  irregular  intervals,  the 
considerable  number  of  experiments  rendering  a  uniform  method 
of  procedure  impossible.  In  the  Tables  which  appear  in  this  paper 
the  latest  time  of  testing  each  vaccine  is  noted.  This  does  not 
by  any  means  indicate  the  limit  of  potency  except  where  such 
limit  be  expressly  stated,  but  merely  the  latest  date  of  testing. 

Volatile  Substances. 

In  the  case  of  solutions  of  volatile  substances,  the  only  modifi- 
cations of  the  above-^nientioned  procedure  was  : — 

(a.)  Instead  of  using  weighed  quantities  of  solutions  required 
for  admixture  with  vaccine,  the  equivalent  volume  of 
a  certain  known  weight  of  the  solution  was  determined  ; 
this  volume  or  a  multiple  of  it  could  at  an^  time  be 
easily  and  rapidly  measured  in  a  pipette. 

*  0%  iks  Injhienee  of  Anaerobic  CtmdU%on$  on  th$  Esotransovs  OrgantMmi  of 
Glyoerinated  Calf  Lymph,  By  Mr.  H.  S.  Fremlin,  in  the  Report  of  tho  Modioal 
Offioer,  Local  OoTcrnment  Board,  1900-1901, 
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(jb.)  The  weighed  quantity  of  vaocine  which  had  already  heen 
ground  up  in  the  machine  was  intimately  mixed,  by 
means  of  a  sterilised  pestle  and  mortar,  with  half  the 
required  amount  of  solution.  This  mixture  was  poured 
into  a  stock  tube,  after  which  the  remaining  half  of  the 
amount  of  solution  was  rapidly  added,  and  the  stock 
tube  was  immediately  corked  and  sealed.  The  resulting 
mixture,  therefore,  contained  the  volatile  substance  in 
rather  less  quantity  than  did  the  original  solution  used, 
owing  to  the  first  portion  of  fluid  having  been  exposed 
in  the  mortar. 

(c.)  Each  tube  was  agitated  for  a  few  minutes  until  the 
contents  appeared  to  be  intimately  mixed. 

For  convenience  of  reference  and  comparison,  the  various 
substances  used  in  these  experiments  have  been  grouped  as 
follows ; — 

Class  A. — Some  Alcohols. 

Glass  B. — Some  Alcohol  Derivatives  and  Allied  Substances. 

Glass  G. — Varioics  Other  Substances. 
Glass  B.— Chloroform. 


Glass  A.^Some  Alcohols. 

The  reason  why  this  series  of  experiments  was  made  was 
primarily  owing  to  the  fact  that  glycerine  is  an  alcohol.  It 
promised  to  be  of  interest  to  know  something  of  the  action  on 
vaccine  of  other  substances  of  the  same  class  chemically  as 
glycerine. 

Accordingly  selection  was  made  of  one  or  more  alcohols,  obtain- 
able commercially,  from  each  alcoholic  group,  and  experiments 
were  begun  by  mixing  these  substances  either  in  their  pure  state, 
or  in  various  strengths  of  solution  in  distilled  water,  with  vesicular 
material.  Altogether  80  experiments  have  been  so  made.  Of  the 
alcohols  of  the  first  group — ^the  monatomic  alcohols — ^f  our  members 
have  been  used,  namely,  methyl  alcohol,  ethyl  alcohol,  isobutyl 
alcohol,  and  amyl  alcohol.  Of  the  alcohols  of  the  second  groups 
the  diatomic  alcohols — one  was  used,  namely,  glycol.  Glycerine 
itself  belongs  to  the  triatomic  group,  and  no  other  member  of  this 
Kroup  was  obtainable.  Of  the  tetratomic  alcohols  two  have  been 
used,  erythrite  and  pentaerythrite.  No  pentatomic  alcohol  was 
obtainable,  and  but  one  hexatomic  alcohol — ^mannite.  Details  of 
these  experiments  are  noted  in  Table  A. 

Methyl  Alcohol^  GHg  OH. — Sixteen  experiments  have  been  made 
with  aqueous  solutions  of  this  alcohol,  varying  in  strength  from 
0*5  per  cent,  to  30  per  cent.  In  each  of  the  first  nine  experi- 
ments, in  which  solutions  containing  0*5  per  cent,  to  10  per  cent, 
of  the  alcohol  were  used,  the  extraneous  micro-organiema  either 
increased  in  number  or  there  was  a  decrease  so  slight  as  to  be 
practicably  negligible,    With  the  use  of  the  15  per  cent  SQlntioQ 
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«  marked' decrease*  however  began  to  he  apparent,  and  this  was    app.cno.?. 
progreesively  more  marked  as  solutions  of  higher  strength  were  j^^  ^^x&a  oi 

ntu^  Chloroform 

""*"•  and  other  snb- 

The  first  ten  vaccines  yielded  vesicles  at  the  end  of  one  month,  J^J^  *" 
but  the  last  five  of  these  were  of  such  poor  quality  as  to  suggest  onmniima  of 
Uiat  contact  with  the  respective  solutions  had  impaired  the  DrfoSwii.  ^ 
potency  of  their  specific  organisms.  The  eleventh  vaccine, 
mixed  with  a  20  per  cent,  solution  of  the  alcohol,  yielded  a 
very  poorly  developed  vesicle  at  the  end  of  one  week  after 
mixture,  while  the  twelfth  vaccine,  mixed  with  the  same 
strength  solution^  failed  to  cause  any  vesiculation  at  all  at  the 
end  of  one  week  after  mixture.  Number  13  vaccine,  mixed 
with  a  25  per  cent,  solution  of  the  alcohol,  caused  doubtful 
vesiculation,  and  number  14,  of  similar  strength  solution,  caused 
no  vesiculation  one  week  after  mixture  ;  while  in  the  case  of 
the  last  two  vaccines,  of  30  per  cent  solution  strength,  total 
loss  of  specific  activity  was  also  shown  at  one  week  after 
mixture.  From  the  inoculation  of  all  the  control  vaccines  well- 
developed  vesicles  resulted. 

It  seems  clear,  therefore,  that  the  activity  of  the  specific  germ 
of  vaccine  was  affected  in  some  degree  before  elimination  of 
extraneous  bacteria  occurred,  and  that  this  activity  was  seriously 
impaired,  if  not  altogether  destroyed,  as  soon  as  marked  reduction 
in  the  number  of  extraneous  germs  was  effected. 

Ethyl  Alcohol^  d  Hs  OH. — Twelve  experiments  were  made  with 
ethyl  alcohol  in  solution  in  distilled  water  of  strengths  varying 
from  7  per  cent,  to  30  per  cent.  Up  to  a  strength  of  10  per  cent, 
little  or  no  elimination  of  extraneous  organisms  occurred.  With 
a  15  per  cent,  solution  some  elimination  was  apparent  at  the  end 
of  the  fourth  week  after  mixture.  With  strengths  of  20  per  cent., 
25  per  cent.,  and  30  per  cent,  marked  diminution  in  the  number 
of  extraneous  germs  occurred.  All  these  twelve  vaccines  gave 
vesicles  after  inoculation,  some  at  the  end  of  eleven  weeks,  some 
at  the  end  of  a  month,  and  others  at  the  end  of  a  week  after 
faiixture,  with  the  exception  of  No.  3  experiment,  where  no 
vesiculation  occurred.  But  though  vesiculation  was  thus  caused 
by  all  but  one  vaccine,  in  all  cases  when  a  15  per  cent,  strength 
solution  and  upwards  had  been  used  the  vesicles  were  so  poorly 
developed  as  to  suggest  that  the  activity  of  the  specific  germ  had 
been  impaired. 

Apiwrently,  then,  ethyl  alcohol  begins  to  cause  diminution  of 
extraneous  bacteria  when  used  in  about  the  same  strength  solution 
in  whioh  methyl  alcohol  has  this  effect,  namely,  in  a  strength 
of  15  per  cent,  or  20  per  cent. ;  while  the  specific  germ  of  vaccine 
seems  able  to  resist  a  solution  of  higher  strength  of  ethyl  than  of 
methyl  alcohol. 

Isobutyl  Alcohol,  CH— CH^  OH.— Ten  experiments  with  this 
alcohol  have  given  the  followmg  results  :  In  strengths  up  to  and 
including  2*5  per  cent,  little  or  no  definite  germicidal  action  on 
extraneous  bacteria  was  shown.  In  one  experiment  with  a  5  per 
cent,  solution  constant  diminution  in  the  number  o£  these  organisms 
waa  apparent  howeveri  but  thi^  diminution  wm  not  so  advanced 
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as  in  the  case  of  the  controls.  In  four  experiments  ^th  a  aatn- 
hited  watery  solution  of  the  alcohol — about  7  per  cent— ^arly  and 
marked  reduction  in  the  number  of  extraneous  germs  occurred, 
and  the  process  was  so  marked  that  at  the  end  of  the  first  week 
but  a  small  number  of  these  bacteria  showed  growth  on  agar 
plates.  This  elimination  was  much  more  marked  than  in  the 
case  of  the  control  vaccines,  where  some  thousands  of  extraneous 
micro-organisms  were  alive  at  the  end  of  the  first  and  even  at  the 
end  of  the  fourth  week 

This  comparatively  rapid  germicidal  action  of  isobutyl  alcohol 
was  confined  to  the  extraneous  germs ;  for  in  every  case,  inocula- 
tion of  the  vaccines  on  calves  at  the  end  of  a  week  and  in  some 
cases  of  a  month  after  mixture  was  followed  by  well-developed 
vesicles. 

Amyl  Alcohol^  C^Hn  OH.— With  this,  the  fourth  and  last  of  the 
monatomic  alcohols  used  in  these  experiments,  eight  vaccines  were 
mixed.  Four  of  these  were  with  half- saturated  solutions.  In 
each  of  these  cases  no  germicidal  action  on  extraneous  micro- 
organisms was  found.  Four  experiments  made  with  a  saturated 
watery  solution — about  3  per  cent. — however  showed  in  two  cases 
an  entire  absence  of  extraneous  growth  after  the  first  24  hours^  and 
in  the  other  two  cases  only  six  and  two  colonies  respectively  grew 
on  surface  agar  at  a  similar  interval  after  mixture  of  the  vaccine. 
As  regards  the  action  of  this  substance  on  the  specific  germ  of 
vaccine,  three  vaccines  mixed  with  a  half -saturated  solution  of  the 
alcohol  caused  vesiculation  at  the  end  of  one  month  after  mixture, 
and  the  fourth  mixed  with  the  same  strength  solution  failed  to 
cause  vesiculation  at  the  end  of  eleven  weeks,  when  the  control 
vaccine  was  still  potent.  Two  vaccines  mixed  with  a  saturated 
solution  failed  to  cause  any  vesiculation  one  week  after  mixture, 
and  two  others  mixed  with  the  same  strength  solution  were  only 
followed  by  some  slight  reaction,  doubtfully  vesicular. 

Propylene  Glycol,  CHj— CH(OH)— CH,OH.— A  slightly  viscid 
liquid  with  a  pungent  smell.  This  was  the  sole  alcohol  of  the 
diatomic  group  which  I  was  able  to  obtain.  In  one  experiment, 
made  with  a  solution  of  0*5  per  cent,  strength,  and  two  with  a 
solution  of  3*3  per  cent,  strength,  a  considerable  decrease  in  the 
number  of  extraneous  organisms  was  apparent  at  the  end  of  the 
seventh  week  after  mixture,  but  this  decrease  was  not  nearly  so 
marked  as  in  the  case  of  the  controls.  Five  experiments  were 
made  with  a  5  per  cent,  solution,  and  of  these  the  first  two  gave 
similar  results  to  those  just  mentioned,  but  the  last  three  showed 
a  much  greater  and  more  rapid  elimination  of  extraneous  germs, 
so  that  at  the  end  of  the  first  week  the  greatest  number  of  these 
germs  in  any  of  the  three  vaccines  was  267  per  loopful,  where 
originally  18,200  per  loopful  had  been  present.  This  was  a  more 
rapid  elimination  than  occurred  in  the  controls.  At  the  end  of 
the  fourth  and  seventh  weeks  after  mixture  elimination  was  also 
more  marked  in  the  experimental  vaccines  than  in  the  controls. 
Three  experiments  were  made  with  a  10  per  cent,  solution,  in 
which  a  great  reduction  in  the  number  of  extraneous  organisms 
occurred  at  the  end  of  24  hours  after  mixture  ;  at  the  end  of  the 
first  week  two  of  these  vaccines  showed  no  extraneous  growth, 
while  the  third  showed  but  twenty-one  colonies  \  ¥^t  the  on4  of  ^9 
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seventh  week  also  no  extraneous  bacteria  appeared.   In  one  vaccine,    app.  o,  no.  l 
mixed  with  a  20  per  cent,  solution,  the  elimination  of  extraneous  The  action  or 
organisms  was  even  more  rapid.  Ohioroform 

'^  and  other  snb* 

Thus  these  last  seven  vaccines  mixed  with  propylene  glycol  ffic^°° 
were  free  from  extraneous  growth  considerably  sooner  than  were  Ors^isins  of 
their  controls.    All  the  glycol  vaccines,  with  the  exception  of  that  DnGrwiu  ^ 
mixed  with  the  strongest  solutiou,  gave  rise  to  well-<Leveloped 
vesicles  six,  seven,  and  eight  weeks  after  mixture.    Thus  propy- 
lene glycol   apparently   has  the  power  in  aqueous  solution  of 
suitable  strength  to  kill  the  extraneous  bacteria  of  vaccine,  while 
the  activity  of  the  specific  germ  is  at  the  same  time  left  in  such 
condition  as  to  enable  it  to  cause  typical  vesiculation  on  calves. 

Olycerinsy  Propenyl  Alcohol,  Cj  H»  (OH)a.— This  was  the  only 
available  alcohol  of  the  triatomic  series,  and  was  used  in  the 
control  vaccines  throughout  these  series  of  experiments. 

Erythriie  C^  He  (0H)4,  and  PerUaerythrite  C  (CH,  0H)4,  are 
the  two  tetratomic  alcohols  which  I  have  been  able  to  obtain, 
and  for  the  latter  of  these  I  am  indebted  to  Dr.  Harden  of  the 
Jenner  Institute  of  Preventive  Medicine.  Mannite  Cs  H8(0H)e 
was  the  only  obtainable  hexatomic  alcohol.  No  alcohol  of  any 
higher  series  could  be  procured. 

Eight  experiments  on  vaccine  material  were  made  with  erythrite, 
eight  with  pentaerythrite,  and  six  with  mannite.  Their  action 
was  so  similar  that  it  will  be  convenient  to  describe  the  experi- 
ments together. 

All  three  alcohols  were  solid  bodies,  soluble  in  water,  and 
were  used  in  strengths  of  half  saturation  and  saturation.  While 
in  one  or  more  experiments  a  rather  smaller  number  of  extraneous 
bacteria  appeared  at  the  end  of  24  hours,  one,  four,  or  seven 
weeks  after  mixture  than  were  originally  present,  the  majority  of 
these  vaccines  showed  a  great  increase  of  extraneous  organisms 
at  the  above-mentioned  intervals,  indicating  that  these  sdcohols, 
BO  far  from  having  germicidal  values,  appeared  to  act  as  media 
favourable  to  bacterial  growth. 

These  vaccines  without  exception  gave  rise  to  vesicles  on 
calves  at  the  end  of  seven,  eight,  nine,  and  eleven  weeks  after 
mixture,  showing  apparently  unimpaired  activity  of  the  specific 
germ  of  vaccine. 

This  concludes  the  present  series  of  experiments  with  alcohols. 

Thus  it  appears  that — 

1.  Some  of  the  lower  monatomic  alcohols  in  weak  aqueous 
solution  are  harmless  to  the  life  of  both  the  specific  and  the  extra- 
neous micro-organisms  of  vaccine,  while  in  solutions  of  higher 
strength  they  are  capable  of  more  or  less  rapidly  destroying  the 
vitality  of  the  extraneous  bacteria  and  the  potency  of  the  specific 
germ  of  vaccine. 

Ethyl  alcohol  seemed  to  have  a  less  injurious  eilect  on  the 
specific  germ  of  vaccine  than  did  methyl  alcohol  in  equal  strength 
solutions,  while  isobutyl  alcohol  proved  an  exception  altogether 
to  the  rule  that  the  specific  germ  suffered  injury.    This  alcohol, 
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jiPv.  6.  No.  3.  indeed,  seemed  to  have  powers  analogous  to  glycerine  in  that, 
while  it  killed  out  the  exti^neous  organisms,  the  specific  germs 
were  capable  of  causing  vesicuiation  some  time  after  the  date  of 
mixture. 

2.  Glycol,  the  representative  of  the  diatomic  group  of  alcohols, 
in  aqueous  solution  of  10  per  cent,  strength,  killed  elctraneous  - 
micro-organisms  in  from  twenty-four  hours  to  one  week  after 
mixture  and  allowed  the  specific  germs  to  survive ;  but  in 
strengths  above  10  per  cent,  the  specific  germs  underwent  entire 
loss  of  potency  in  addition  to  the  extraneous  germs  being  killed. 

3.  An  alcohol  of  the  next  group — the  triatomic — namely,  glyce- . 
rine,  in  50  per  cent,  solution  in  water,  killed  the  extraneous 
organisms  of  vaccine  in  from  4-8  weeks  and  allowed  the  specific 
germ  to  survive,  as  is  shown  by  the  control  vaccines  of  these 
experiments.     Pure  glycerine  possesses  a  similar  action. 

4.  Alcohols  of  groups  higher  than  the  triatomic,  namely,  some 
tetratomic  and  hexatomic  alcohols,  while  they  allow  the  specific 
germ  to  survive  for  considerable  periods  of  time,  as  in  the  case  of 
glycerine,  have  no  germicidal  value  as  regards  the  extraneous 
organisms ;  indeed,  they  seem  to  provide  media  favourable  for 
their  growth. 

The  results  of  these  experiments  with  alcohols  may  be  thus 
tabulated : — 


Group  of  Alcohol. 

Action  on 

Extraneous 

Micro-Organisms. 

Approximate 
Time  of  Action, 

Action  on 

Specific 

Micro-Organisms. 

Approxi- 
mate 
Time  of 
Action. 

Monatomio 

Diatomic  .. 

Triatomic. 

Tetratomio 

Pentatomio** 

Hezatomio 

Germicidal 

Germicidal 

Germicidal 

Non-Germlcidal 

Non-Germiddal 

34  hours  to  1  week 

34  hours  to  1  week 

4  to  8  weeks 

7  weeks 

7  weeks 

Germicidal 
Non-Germicidal 
Non-Germlotdal 
Non-Germicidal 

Non-Germicidal  j 

Iweek. 
3  montba. 

2  months. 
7  weeks. 

7  weeks. 

Thus,  in  the  lowest  group  of  alcohols,  germicidal  action  on  the 
extraneous  micro-organisms  and  loss  of  potency*  of  the  specific 
germ  is.  shown,  while  as  higher  alcohols  are  used-niiatomic  and 
triatomic — harmful  action  on  the  extraneous  bacteria  only  is 
shown,  potency  of  the  specific  germ  being  retained,  and  as  still 
higher  alcohols  are  used— tetratomio  or  hexatomic— germicidal 
action  even  on  the  extraneous  micro-organisms  is  lost,  extraneous 
and  specific  ^erms  alike  remaining  alive  for  many  weeks. 

In  the  experiments  with  the  four  n\onatomic  alcohols  it  is  not 
easy  to  explain  why  isobutyl  alcohol  should  have  a  •'  selective  ** 
germicidal  influence.  11  may  be  that  the  monatomio  alcohols  have 
progressively  less  injurious  effect  on  the  specific  organisms  while 
they  rebim  their  germicidal  infiuence  on  the  extraneous  bacteria, 
ana  that,  as  higher  monatomic  alcohols  still  are  used— the  **  oily  " 

*  None  oblainable. 
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and  Bolid  ])araffin4ike  bodies  in  appearance — germicidal  power  is   a>f.O.Ko.i 
altogether  lost  similarly  as  in  the  oases  of  tetra  or  hexatomio  Thesettmief 
alcohols.     Of  this  it  is  impossible  to  speak  definitely  at  present,  o^i^orm 
Certainly  ethyl  alcohol,  while  it  possesses  the  germicidal  action  stonceeoii'" 
of  methyl  alcohol  on  extraneous  bacteria,  is  less  injnrions  to  ^{^ilSiniu  of 
the  .potency  of  the  specific  germ  of  vaccine,  and  this  difference  is  VMoino;  br 
still  more  marked  in  isobutyl  alcohol.    But  amyl  alcohol,  a  still  ^*  ^'••^ 
higher  member  of  the  series,  appears  to  have  no  such  "  selective  " 
germicidal  value,    for  the  extraneous  bacteria  were  killed  by 
a  saturated  solution  of   it  in  24  hours  or  a  week,  while  the 
specific  germ  of  vaccine  was  rendered  practically  inactive  in  the 
same  space  of  time. 

It  will  be  seen  that,  generally  speaking,  in  these  experiments 
the  specific  germ  of  vaccine  has  a  higher  resistance  to  germicidal 
infiuences  thw  have  the  extraneous  micro-organisms. 

Glass  B. — Some  Alcoholic  Derivatives  and  Allied  Substances. 

Of  these  substances  eight  only  were  obtainable.  Six  of  these 
are  related  to  the  triatomic  alcohol  glycerine,  one  to  the 
diatomic  alcohol  glycol,  and  one  is  a  member  of  the  amido 
acid  group. 

Acrolein. — ^Acrylic  aldehyde,  allyl  aldehyde,  CH,  CH — CH  ,0, 
is  produced  by  heating  glycerine  with  bisulphate  of  potash.  It  is 
a  volatile  liquid,  resembling  lemon  juice  in  colour.  It  has  an 
acrid  and  very  pungent  smell,  while  the  vapour  very  quickly 
irritates  the  eyes  and  mucous  membrane  of  the  nose  in  a  similar 
way  to  the  vapour  of  formalin. 

Seven  experiments  were  made  with  watery  solutions  of  this 
substance  (experiments  1-7,  Table  B)  in  strengths  varying  from 
1-1,000  to  1-50.  Generally  the  effect  was  strongly  germicidal  on 
the  extraneous  organisms,  while  the  specific  organisms  also  quickly 
lost  their  potency.  In  the  case  of  the  1-1,000  solution,  which  was 
mixed  with  a  vaccine  originally  containing  16,500  extraneous 
organisms  per  loopful,  the  number  was  reduced  to  206  at  the  end 
of  24  hours,  to  73  at  the  end  of  the  first  week,  and  to  nil  at  the 
end  of  the  fourth  week. 

In  the  next  experiment,  where  the  strength  of  the  solution  used 
was  1-500,  a  still  stronger  germicidal  action  was  manifested.  In 
one  experiment,  where  a  solution  of  strength  1-100  was  used,  and 
in  two  experiments  where  solutions  of  strength  1-50  were  used, 
no  extraneous  growth  occurred  at  either  the  end  of  24  hours 
after  mixture  of  the  vaccine,. or  at  the  end  of  the  1st,  4th,  or 
7th  weeks. 

The  action  of  acrolein  on  the  specific  germ  of  vaccine  quickly 
caused  loss  of  potency,  for  each  of  these  eight  vaccines  failed  to 
produce  vesiculation  at  the  end  of  the  6th,  7th,  or  8th  weeks  after 
mixture*  Two  experiments,  indeed,  witJi  a  1-500  solution,  not 
only  failed  to  show  any  decrease  in  the  numbers  of  extraneous 
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i^ntJ^Na-:^  drganisms  at  the  end  of  the  4th  or  7th  weeks,  but  on  the  contrary 
an  increase.  It  may  be  that  the  method  of  storage  proved 
defective  in  these  two  cases,  but  in  opposition  to  such  sarmise  is 
the  fact  that  both  vaccines  failed  to  show  potency  at  six  or  seven 
weeks.  The  germicidal  action  of  acrolein  appears  to  be  similar 
to  that  of  formalin,  as  shown  in  the  small  number  of  experiments 
I  made  with  that  substance  last  year. 

Glyceric  Acid. — Propane  diolic  acid,  CjH8(0H)  ,(CO,H),  is  a 
triatomic  monobasic  acid  obtained  by  means  of  the  slow  oxidation 
of  the  triatomic  alcohol  glycerine.  It  is  a  heavy  syrupy  liquid, 
soluble  in  water. 

In  one  of  the  four  experiments  made  with  this  substance  with 
a  solution  of  1-65,  stroug  germicidal  action  on  the  extraneous 
organisms  was  shown ;  in  the  three  other  experiments,  which 
included  a  5  per  cent,  solution,  this  action  was  much  weaker.  In 
these  last  three  experiments,  however,  organisms  were  present  not 
usually  occurring  in  freshly  collected  vaccine. 

The  specific  germ  of  vaccine  failed  to  cause  vesiculatiou  in 
the  case  of  each  of  these  vaccines  when  the  controls  were  etill 
active. 

Glyceryl  Phosphoric  Addy  C.HsCOH),  (0.  POaH,),  is  an  ether  of 
glycerine  which  that  substance  forms  with  phosphoric  acid. 

Two  experiments  only  were  made  with  this  substance.  In  one 
of  these  little  or  no  germicidal  action  on  extraneous  organisms 
was  evinced,  and  in  the  other  oiganisms  increased  in  number. 
In  both  cases  the  specific  germ  of  vaccine  failed  to  show  any  sign 
of  activity  at  the  end  of  three  or  four  weeks. 


Mono-Acetin,  C3H,  j  2?5,H,0  ; 

i>..4../m,CAJg;?>^,0,;and 
TrvAcetiH,  CH^  (0.  CjHjO),^ 


are  colourless  thick  liquids,  soluble   in    water.     They   are  all 
glycerine  ethers  of  acetic  acid. 

From  their  similarity  of  action  on  the^emis  of  vaccine,  the 
three  sets  of  experiments  may  be  describeotogether. 

Four  experiments  were  made  with  each  substance.  In  the 
solutions  of  weaker  strength  extraneous  organisms  appeared  either 
in  greater  numbers,  at  the  end  of  the  4th  and  7  th  weeks,  than 
were  present  originally  in  the  vaccine,  or  there  v^as  a  decrease  so 
slight  that  one  could  hardly  say  it  was  due  to  any  germicidal 
action.  As  the  stronger  solutions  were  used,  however,  marked 
germicidal  action  became  apparent,  and  extraneous  oiganisms 
were  more  or  less  quickly  eliminated,  while  in  three  experiments 
(numbers  17,  21,  and  25)  great  reduction  in  numbers  occurred  at 
tiie  end  of  the  first  24  hours*  In  comparing  the  effects  of  solutions 
of  equal  strength  of  these  three  ethera,  tri-acetin  seemed  te  exert 
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a  stronger  germicidal  action  than  either  di-acetin  or  mono-acetin.    app.o,No.  s. 
Only   that  vaccine  which  had  been  mixed  with  the   weakest  The  Action  of 
solution  of  mono*acetin,  of  all  those  experimental  vaccine,  caused  Ohiorotorm 
vesiculation  two  months  after  mixture.  sSuioMon'" 

Micro- 

Qlycollic  Acid,  CH,(OH)  -CO.  OH,  a  polyatomic  monobasic  acid,  §2S5S?b?' 
occurs,  as  colourless  crystals,  from  the  oxidation  of  the  diatomic  Dr.  Green, 
alcohol  glycol  with  dilute  nitric  acid.     It  is  easily  soluble  in 
water. 

In  the  first  experiment  made  with  this  substance,  the  behaviour 
of  the  extraneous  organisms  appeared  to  be  erratic ;  a  great 
decrease  in  their  numbers  was  noticeable  at  the  end  of  the  first  24 
hours,  while  at  the  end  of  the  first  week  the  number  of  colonies 
on  the  agar-agar  plates  was  more  than  double  the  number 
originally  observed.  This  number  again  decreased  at  the 
end  of  the  4th  week,  and  still  further  at  the  end  of  the 
7th  week. 

The  vaccines  mixed  with  stronger  solutions  showed  marked  and 
constant  germicidal  action. 

When  these  five  vaccines  were  inoculated  on  calves  no  vesicula- 
tion resulted  from  any  of  them.  Thus  potency  was  afiEected  as 
much,  or  more,  than  the  life  of  the  extraneous  germs. 

Olycocolly  CHj  (NHj) — CO.  OH,  amido-acetic  acid,  is  a  derivative 
of  glycollic  acid,  and  is  the  simplest  representative  of  the  group 
of  amido-acids.  It  occurs  in  crystals  and  is  freely  soluble  in 
water.  In  each  of  the  five  experiments  a  saturated  watery  solu- 
tion was  used  ;  this  solution  formed  an  odourless,  heavy,  syrupy 
liquid  with  a  sweet  taste. 

In  all  cases  elimination  of  extraneous  orsranisms  from  the 
vaccine  occurred,  and  the  rate  of  elimination  corresponded 
closely  with  that  obtaining  in  the  glycerine  controls,  save  that  at 
the  end  of  the  first  24  hours  and  of  the  first  and  fourth  weeks  the 
elimination  was  more  marked  in  the  experimental  vaccines,  while 
at  the  end  of  the  seventh  week  the  experimental  vaccines  and 
their  controls  were  practically  on  equal  terms.  The  specific 
germs  were  apparently  unaffected  by  these  glycocol  solutions  at 
the  end  of  six,  seven,  and  eight  weeks,  for  vesicles  of  as  good 
quality  as  those  resulting  from  their  controls  followed  inoculation 
in  every  case. 

Thus  the  action  of  glycocoll  on  vaccine  resembled  that  of 
glycerine,  and  seems  in  these  experiments  to  have  been  very 
similar  also  to  the  action  of  some  of  the  carbohydrates  used  in 
last  year's  experiments. 

Considering  this  group  as  a  whole,  the  first  seven  substances 
exhibited  germicidal  action,  in  a  greater  or  less  degree,  on  the 
extraneous  bacteria,  and  affected  specific  germs  also  in  so  far  as 
they  lost  their  potency.  Only  one  sabstance  of  the  gronp, 
namely,  glycocol,  was  shown  to  have  a  *' selective '*  germicidal 
action  in  that  it  killed  out  extraneous  organisms  and  apparently 
did  not  injure  the  activity  of- the  specific  germ. 
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Class  C. —  Varums  othe?*  Substances. 

This  class  of  experiments,  the  defcails  of  which  are  given  in' 
Table  C,  comprises  fifteen  substances.  The  first  ten  are  new  to 
these  experiments,  while  the  other  five  were  used  in  similar 
experiments  and  commented  upon  last  year. 

The  first  four  members  of  this  groups  are  tannic  acid,  oxalic 
acid,  formic  acid,  and  lactic  acid. 

Tannic  Ada  has  been  used  in  four  experiments.  In  strengths 
1-400,  1-200,  and  1-100,  little  or  no  germicidal  action  was 
evidenced  ;  in  all  three  cases,  while  a  smaller  number  of  coloales^ 
appeared  at  the  seventh  week  than  were  originally  noted  in  the 
vaccines,  the  original  number  of  micro-organisms  had  increased 
in  number  at  the  first  and  fourth  weeks,  but,  as  in  some  other 
acid  vaccines,  this  was  probably  due  to  increase  of  a  species  of 
bacteria  not  strictly  associated  with  crude  calf  vaccine.  These 
vaccines  gave  very  poor  vesicles  on  calves  at  the  end  of  seven 
weeks  after  mixture.  In  the  1-50  vaccine,  though  considerable 
numbers  of  extraneoui^  organisms  were  present,  no  vesiculation 
occurred  sui»sequent  to  inoculation  of  the  vaccine  on  a  calf  eight 
weeks  after  mixture. 

Oxalic  Acid, — This  substance  showed  considerable  germicidal 
action,  which  appeared  to  be  as  marked  in  some  cases  at  the  end 
of  the  first  24  hours  as  at  the  end  of  first  or  fourth  weeks.  This 
germicidal  action  was  intensified  in  the  stronger  solutions,  but 
apparently  the  activity  of  the  specific  germ  was  also  considerably 
affected,  for  none  of  the  vaccines  caused  vesiculation  at  the  end 
of  six,  seven,  or  eight  weeks  after  mixture. 

Formic  Acid, — Marked  germicidal  action  on  the  extraneous 
bacteria  was  noticed  24  hours  after  mixture,  especially  in  the 
vaccine  mixed  with  the  stronger  solutions.  Only  in  the  three 
weakest  solution  vaccines  did  the  specific  organisms  survive  for 
eight  weeks,  and  in  every  case  the  vesicles  were  very  poorly 
developed  compared  with  the  vesicles  resulting  from  the  controls. 

Lactic  Acid. — This  substance  might  have  been  included  in 
Class  B,  for  it  can  be  produced  by  the  oxidation  of  glycol ;  as  it 
can,  however,  be  obtained  in  several  other  ways,  it  has  been 
included  here. 

In  six  instances  in  which  lactic  acid  was  used,  reduction  in 
numbers  of  extraneous  micro-organisms  occured  at  the  end  of 
24  hours.  A  great  reduction  was  noticeable  in  the  vaccines  mixed 
with  the  solutions  of  higher  strengths.  In  the  vaccines  mixed 
witii  the  three  weaker  solutions,  after  the  first  24  hours  extraneous 
organisma  increased  in  numbers  again  to  a  considerable  extent ; 
and  here  again  the  increase  was  due  to  a  variety  of  micro- 
organisms not  usually  found  in  freshly-collected  vaccine. 

In  only  the  first  three  vaccines  was  potency  retained  at  the  end 
of  six  and  seven  weeks  after  mixture. 
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Ammofiia. — Six  experiments   were    made  with  ammonia  in    A.pp.aNas. 
various   strengths.     Some    germicidal    action    was   manifested,  xheacUonof 
especially  in  the  stronger  solution  vaccines,  by  the  lessening  in  Ohioroform 
numbers  of  extraneous  micro-organisms.     But  potency  of   the  J^SStSn'"*** 
specific  germ  was  also  lost ;  in  only  one  case — that  of  the  weakest  ^^^^^.    ^^ 
solution  vaccine — did  vesiculation  result  after  inoculation.  vacSneTby 


Dr.  Oreen. 


Hydrogen  Peroxide. — In  five  vaccines  mixed  with  solutions  of 
hydrogen  peroxide  of  various  strengths,  only  feeble  germicidal 
action  was  exhibited  towards  the  extraneous  micro-organisms. 
In  the  case  of  the  50  per  cent,  solution  only  did  this  action 
approximate  to  the  germicidal  action  of  glycerine  on  extraneous 
bacteria  of  the  controls.  Potency  was  lost  at  the  end  of  sevea 
weeks  after  mixture  in  two  out  of  the  five  vaccines. 

Turpentine,  Creosote,  Peppermint,  and  Eucalyptol  were  mix^d 
with  vaccine  in  the  following  way: — 0*5  cc.  of  ^experimental 
subetance  were  shaken  up  with  100  cubic  centimetres  of  distilled 
water,  and  four  cubic  centimetres  of  the  mixture  were  imme- 
diately mixed  with  one  gramme  of  vaccine. 

Turpentine, — This  showed  no  germicidal  action  in  the  first  of 
the  two  experiments  made  with  it ;  and  but  little  in  the  second,  for 
many  extraneous  organisms  were  alive  at  the  end  of  the  seventh 
week  after  mixture.  In  both  cases  the  specific  germ  retained 
some  potency. 

Creosote. — This  was  used  for  two  experiments,  and  in  both  the 
extraneous  germs  were  killed  at  the  end  of  the  first  24  hours  ;  the 
specific  germ  had  lost  all  potency  by  the  end  of  the  sixth  week 
in  both  vaccines. 

Pi^/Tp^min^.— Feeble  germicidal  action  towards  the  extraneous 
bacteria  was  shown  in  the  two  experiments  made,  and  the  potency 
of  the  specific  germ  was  in  each  instance  apparently  unaffected,  for 
excellent  vesicles  resulted  from  inoculation  on  calves  eight  weeks 
after  mixture. 

Eucalyptol, — ^While  less  germicidal  action  towards  extraneous 
germs  was  apparent  in  the  two  experiments  made  with  this 
substance  than  was  noticed  in  their  two  controls,  yet  material 
reduction  in  the  number  of  these  microbes  occurred  at  the  end  of 
the  fourth  week  in  each  case.  .  Eight  weeks  after  the  mixture  of 
these  vaccines  very  well-developed  vesicles  followed  their  inocula- 
tion on  CHlves,  showing  that  no  harm  had  been  done  to  the  activity 
of  the  specific  germ  of  vaccine. 

Grenerally,  in  vaccines  mixed  with  any  of  the  foregoing  ten 
substances,  where  any  marked  germicidal  action  on  extraneous 
bacteria  was  shown,  the  potency  of  the  specific  germ  of  vaccine 
also  suffered  to  a  greater  or  less  extent.  This  was  evidenced  in 
some  cases  by  poorly  developed  vesicles  compared  with  the  vesicles 
resulting  from  the  control  vaccine,  and  in  others  by  total  failure 
of  Y6sk5ulation.  .  In  many  cases^:  where  extraneous  organiema  were 
but  slightly  lessened  in  nujnbers,  the  potency  of  the  specific 
germ  of  vaccine  was  only  partially  affected,.   .  .;  .  ^ 
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App.o,No.s.  The  mo0t  noticeable  exception  to  this  oocnrred  in  the  CMe  of 
the  two  vaccines  mixed  with  encalyptol,  which  approximated 
somewhat  to  the  type  of  their  glycerine  controls. 

The  remaining  five  substances — biborate  of  soda,  boracic  acid, 
saccharine,  carbolic  acid  and  water,  and  carbolic  acid  and  glyce- 
rine— are  those  which,  with  the  exception  of  chloroform,  gave  the 
best  resalts  in  my  last  year's  experiments.  As  these  former 
experiments  were  few  in  number,  one  or  two  experiments  with 
each  substance — in  the  case  of  saccharine  three — have  been 
repeated  this  year  as  a  further  test. 

This  additional  series  of  experiments  has  shown  practically 
identical  results  with  those  obtained  last  year.  In  every  case, 
except  in  two  experiments  with  saccharine,  the  germicidal  action 
on  extraneous  micro-organisms  was  more  marked  than  that  of  the 
glycerine  of  the  controls,  while  at  six  weeks  and  two  months  after 
mixture  well-developed  vesicles  resulted  on  calves  five  days  after 
inoculation,  comparing  in  each  instance  favourably  with  those 
following  inoculation  of  the  controls. 


Class  D.— Chloroform. 

Owing  to  the  rapid  manner  in  which,  in  the  first  experiments 
in  1900  and  1901,  chloroform  in  saturated  watery  solution  was 
found  to  kill  the  extraneous  organisms  of  vaccine,  while  the 
specific  germ  of  vaccine  retained  its  potency  apparently  unim- 
paired, further  experiments  have  been  made  during  the  past  year 
of  mixing  vaccines  with  this  substance.  They  consist  of  four 
series  of  experiments. 

• 

The  experiments  of  the  first  series  were  carried  out  by  the 
methods  described  by  me  last  year,  and  under  similar  conditions. 


Sbbies  1. 

It  will  be  seen  from  Table  D  that  these  experiments  were  five 
in  number,  and  that  two  of  these  were  subdivided,  making  seven 
experiments  in  all. 

The  original  vaccine,  after  being  passed  through  the  triturating 
machine,  was  divided  into  either  two  or  three  portions. 

The  portions  marked  {a)  in  Table  D  were  mixed  with  four  times 
their  own  weight  of  chloroform  water. 

The  portions  marked  (b)  in  Table  D  were  mixed  with  four 
times  their  own  weight  of  a  50  per  cent,  solution  of  glycerine  and 
chloroform  water. 

One  portion  in  each  experiment  was  mixed  with  a  50  per  cent, 
solution  of  glycerine  and  water  to  serve  as  a  control. 

These  seven  experiments  oorroborate  those  reported  last  year. 
In  every  case  there  was  a  large  initial  number  <rf  exiraneona  micro- 
organisms present  in  the  vaocinee.     These,  in  the  case  of  tha 
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APP.0.K0A  experimental  mixtures,  were  eliminated  at  the  end  of  the  first 
week.  In  two  cases  (experiments  Kos.  3a  and  Sb)  a  capillary 
tubefal  of  vaccine  showed  no  extraneous  growth  at  the  end  of 
the  first  week  after  mixture,  while  one  loopf ul  of  the  control  at 
the  same  time  yielded  19,000  extranieous  organisms.  Originally 
there  had  been  102,000  extraneous  or^nisms  per  loopful  present 
in  the  vaccine.  In  two  cases  (experiments  2a  and  2b)  elimination 
was  almost  complete  at  the  end  of  the  first  24  hours.  Hsd  the 
other  vaccines- been  tested  us  early  as  24  hours,  it  seems  probable 
that  equally  rapid  elimination  woul4  have  been  shown  in  them 
also.  The  controls,  on  the  other  han^,  were  In  no  case  free  from 
extraneous  micro-organisms  in  less  than  seven  weeks,  and  in  two 
cases  two  months  had  elapsed  before  ilhis  result  was  obtained. 

All  experimental  and  control  vaccities  were  potent  two,  three, 
and  four  months  after  preparation  ;  while  the  former  in  all  cases 
gave  rise  to  as  satisfactory  vesicles  as  the  latter. 


Series  2| 

This  series  of  experiments  wais  aldo  carried  out  by  the  same 
methods  and  under  similar  conditions!  as  last  year's  experiments, 
with  the  exceptions  (a)  that  the  chloroform  was  not  evap6ftited 
from  the  vaccines  at  any  time ;  (6)  that  the  times  for  pouring  plates 
were  at  regular  intervals,  namely,  at  2|4  hours  after  mixture,  ami 
at  the  ends  of  the  1st,  4th,  and  7th  we^ks  al^er  mixture. 

This  series  was  instituted  because  it  was  thought  desirable  to 
ascertain  the  action  on  the  micro-or^nisqis  of  vaccine  of  (a) 
chloroform  water,  (b)  of  chloroform  water  and  glycerine,  (p)  of 
these  two  solutions  with  excess  of  dhloroform,  and  of  (d)  pure 
chloroform.  Accordingly,  as  Table  E  shows,  ten  experiments 
were  made,  each  subdivided  into  five,  making  a^  total  of  50 
experiments.  •.'  ' 

The  vaccine  used  for  the  primary  t^  experiment^  was  in  each 
case  of  more  than  six  grammes  weight,  and  was  removed  from 
one  calf.  After  being  ground  up  iH  the  triturating  machine  it 
was  subdivided  into  six  parts  of  one  gramme  each  in  weight ; 
and  was  dealt  with  as  follows : — 

One  gramme  was  mixed  with  fou|*  times  its  own  weight  of 
oUoroform  water.-  These  vaccines^are  marked,  (a)  in  Table  E. 

•  ■  "  ■ 

A  second  gramme  was  mixed  with  four  times  its  own  lireight  of 
a  50  per  cent,  solution  of  glycerine  and  chloroform  watec  Theae 
vaccines  are  marked  (b)  in  Table  E. 

A  Hiird  gramms  was  mixed  in  the~^  same  manner  as  (a),  but 
excess  of  pure  chloroform  was  afterwards  added  to  the  depth  of 
half  an  inch  at  the  bottom  of  the  stock  tube.  These  vaoeinee  are 
marked  (c)  in  Table  E. 

A  fourth  gramme  wqs  mixed  in  the  same  manner  aa  (6),  but 
excess  of  pure  chloroform  was  afterwards  added  to  the  depth  of 
half  an  inch  at  the  bottom  of  the  stock  tube,  Th€i$e  vaopines  are 
inarked  ^cQ  in  Table  E,  . 
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A  fifth  gramme  was  placed  in  the  gtook  tube  in  its  freshly  .in.  0^0.3 
ground  np  condition,  and  pure  chloroform  'Was  added  so  as  to  fill  TheaoUoo  oc 
the  tube.    These  vaccines  are  marked  (e)  in  Table  E.  2S^ShS?tiib 

stances  on 

A  sixth  gramme  was  mixed  with  four  times  its  own  weight  ^J^jgnnof 
of  a  50  per  cent,  solution  of  glycerine  and  distilled  water,  as  a  vacctne:  by 
control.  ^'  ®"•"• 

The  number  of  extraneous  micro-organisms  at  the  time  of 
mixture  were  in  these,  as  in  ail  the  other  experiments,  considered 
to  be  equivalent  to  the  number  present  in  a  loopf ul  of  the  control 
yaccine  at  the  time  of  mixing. 

An  inspection  of  Table  E  will  show  that  while  at  the.  time  of 
mixture  there  were  present  in  all  vaccines  a  large  number  of 
extraneous  organisms,  at  the  end  of  the  first  24  hours  these  were 
almost  eliminated  in  the  (a)  and  (6)  vaccines,  while  in  the  (c)  and 
(d)  vaccines,  where  pure  chloroform  was  present  in  excess,  no 
growth  of  extraneous  organisms  was  present  save  in  two  casesi 
where  one  colony  only  was  noticed.  In  the  vaccines  prepared 
with  pure  chloroform  alone — ^the  (e)  vaccines — ^no  extraneous 
growth  was  observed  in  any  case.  In  the  (a)  and  (b)  vaccines, 
where  elimination  was  not  complete  at  the  end  of  the  first 
24  hours,  it  was  complete  at  the  end  of  the  first  week  except  in  a 
few  cases.  In  the  case  of  experiments  2  (a)  and  2  (6),  where 
120,000  extraneous  micro-organisms  were  originally  present  per 
loopful,  a  capillary  tubeful  of  vaccine  showed  no  extraneous 
growth  at  the  end  of  the  first  week. 

.    No  extraneous  growth  was  noticed  in  any  vaccine  at  examina- 
tions made  later  than  the  end  of  the  first  week. 

As  one  would  expect  to  be  the  case,  the  germicidal  action  of 
chloroform  is  stronger  where  it  is  in  excess  than  where  only 
a  saturated  solution  is  employed,  for  germicidal  action  was 
practically  complete  in  every  case  at  the  end  of  the  first  24  hours 
where  pure  chloroform  in  excess  was  used,  and  practically  com- 
plete in  every  case  at  the  same  period  of  time  in  the  vaccines 
where  pure  chloroform  was  used. 

A^  regards  the  action  of  chloroform  on  the  specific  germ  of 
vaccine,  it  will  be  seen  that  where  chloroform  was  present  in 
saturated  solution  only,  namely,  in  the  (a)  and  (&)^ experiments, 
potency  was  shown  many  months  after  mixture — in  four  cases  for 
7  months  suld  in  four  cases  for  8  months.  The  resulting  vesicles 
on  the  calf  were  in  each  case  as  well  developed  and  as  typical  as 
those  of  the  corresponding  controls  ;  and  this  occurred,  in  spite  of 
the  fact  that  from  none  of  these  vaccines  was  the  chloroform 
evaporated  as  a  routine  measure,  though  some  accidental 
evaporation  probably  took  place. 

Of  the  %'accinefl  mixed  with  excess  of  chloroform,  however,  very 
different  results  as  to  their  potency  were  obtained.  Only  seven 
out  of  twenty  vaccines  gave  vesicles  at  the  same  time  as  their 
controls,  the  remainder  causing  no  vesiculation.  Thus  in  these 
thirteen  cases  the  specific  properties  of  t]^e  vaccina  had  been 
^l^tirel^  destrojred. 


Afp-.aNobS.       Of  the  vaocines  mixed  with  pare  dhloroform,  not  one  caueed 
Th*  aottoB  of     yesiculation  at  any  time  of  testing. 

Chloroform  . 

and  other  tub-      From  these  experiments  it  seems  clear  that  while  chlorof  drm  in 
Mjct^^"         saturated  solution  in  distilled  water  quickly  kills  the  extraneous 
vlSinS'^y'     germ,  it  causes  apparently  no  damage  to  the  specific  germ  of  vaccine. 
Dr.  Qndtm.        Pure  chloroform,  on  the  other  hand,  is  strongly  inimical  to  the 
potency  of  the  specific  germ  and  quickly  germicidal  to  the  extra- 
neous germs  of  vaccinia.    Where  in  the  (c)  and  (d)  experiments 
the  specific  or  extraneous  germs  survived  they  probably  did  not 
come  into  contact  with  the  excess  of  chloroform. 

In  these  chloroform  experiments  there  have  been  six  instances 
of  incomplete  elimination  of  extraneous  micro-organisms.  These 
excieptions  to  the  general  rule  have  not' been  included  in  the  series 
here  described,  as  it  has  been  found  that  the  defective  elimination 
was  due,  not  to  any  want  of  germicidal  power  on  the  part  of 
chloroform  water,  but  to  the  fact  that  sufficient  precaution  had 
not  been  taken  to  prevent  evaporation  of  the  chloroform.  Hiia 
is  an  important  point  and  emphasises  what  has  gone  b^ore, 
namely,  diat  the  chloroform  must  not  be  in  excess  of  saturated 
strength  or  the  potency  of  the  vaccine  will  be  impaired,  nor 
must  it  be  too  weak,  or  elimination  of  the  extraneous  will  not  be 
complete,  but  that  the  requisite  strength  of  solution  must  be 
used — ^that  is,  saturation — when  marked  germicidal  action  on  the 
extraneous  bacteria  is  shown,  while  the  specific  properties  of 
vaccine  are  left  unimpaired,  at  any  rate  for  a  considerable  period 
of  time. 

In  these  six  cases  of  defective  elimination  of  extraneous  micro- 
organisms it  was  easy,  after  centrifugalisation,  to  pipette  off  the 
liquid  from  the  vesicular  material.  This  was  done,  and  fresh 
chloroform  solution  was  substituted  in  equal  volume  to  the  fluid 
removed ;  the  stock  tubes  were  recorked  and  sealed.  In  every 
case  elimination  of  extraneous  micro-organism^  was  found  to  be 
complete  24  hours  later,  while  potency  of  the  specific  virus  was 
retained  for  some  months. 

To  prevent  entirely  any  undesired  evaporation  of  chloroform 
from  a  vaccine,  and  to  ensure  accuracy  and  uniformity  in  the 
mixing,  a  further  series  of  experiments  was  instituted,  and 
the  following  method  adopted  : — 

Series  3. 

First,  suitable  glass-stoppered  vessels  were  selected  for  use  as 
stock  tubes.  These  were  ordinary  glass  weighing  tubes  of  equal 
cubic  capacity,  having  well  fitting  glass  stoppers. 

Secondly,  the  exact  quantity  of  yesicular  material,  glycerine, 
and  water  present  in  one  of  these  stock  tubes  full  of  control 
vaccine  was  estimated.    This  was  done  as  follows : — 

1.  The  cubic  capacity  of  a  weighing  tube  was  ascertained  ; 
this  for  an^  vessel  ma^  be  called  Xi 
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2.  The  actual  weight  of  contents  of  X,  when  filled  with  the    app.o,no.  3. 

control  vaccine,  made  up  of  one  part  by  weight  of  The  action  of 

Yeaicnlar  material,  two  parts  glycerine,  and  two  parts  2Sd^e?rab- 

distilled  water,  was  ascertained ;  this  weight  may  be  stanoes  on 

called  W.  ^SSiwnsof 

Vaooine;  by 

Then  W  when  split  np  into  its  component  parts  may  be  repre-  Dr.  Qreen. 
sented  thus  :-^ 

^  (vesicular  material). 
W    =    I  ?pure  glycerine). 
I  (distilled  water). 

Accordingly  for  each  experiment  these  quantities  of  materials 
were  taken.  The  weighed  vesicular  material  and  weighed  glycerinOt 
making  together  %  W  were  intimately  mixed  by  means  of  a 
sterilised  pestle  and  mortar  and  poured  into  stock  tubes.  The 
remaining  capacity  of  each  stock  tube  was  filled  with  chloroform 
wfiter  directly  from  the  bottle,  and  the.  quantity  of  chlon^orm 
water,  added  to  each  tube  completed  the  remaining  }  W.  The 
tubes  were  then  tightly  stoppered  and  sealed  with  melted  paraffin. 
They  were  next  agitated  for  a  few  minutes  to  thoroughly  mix  the 
contents,  and  finally  placed  in  a  dark  cupboard. 

It  may  be  remarked  that  the  proportions  of  the  vaccine  calcu- 
lated in  the  above  way  corresponded  very  closely  to  those  mixed 
by  the  former  method. 

In  previous  chloroform  vaccines  I  had  poured  no  agar  agar-plates 
earlier  than  24  hours  after  mixture,  but  in  this  series  it  seemed 
desirable  to  make  an  earlier  examination.  Accordingly,  from  these 
vaccines,  plates  were  poured  at  frequent  intervals  after  mixture,  as 
reference  to  Table  F  will  show,  and  at  the  end  of  the  first  24  hours 
and  the  first,  fourth,  and  seventh  weeks.  From  the  control  vaccines 
plates  were  poured  at  the  time  of  mixture  and  at  the  end  of  24 
hours,  and  the  first,  fourth,  and  seventh  week  afterwards. 

The  chloroform  was  not  evaporated  from  any  vaccine,  so  that 
it  might  be  ascertained  whether  its  presence  had  any  deleterious 
effect  on  the  specific  germ. 

As  noted  in  Table  F,  the  elimination  of  extraneous  bacteria 
from  the  vaccines  was  striking.  There  was  a  very  marked 
reduction  in  the  numbers  of  these  bacteria  as  early  as  half  an 
hour  after  the  mixture  of  each  vaccine.  This  reduction  was 
progressive,  so  that  in  only  one  case  was  any  extraneous  growth 
seen  six  horrs  after  mixture,  and  then  but  one  oolony  appeared, 
although  at  this  time  the  control  vaccine  showed  a  large  number 
of  extraneous  organisms,  and  continued  to  show  some  such  growth 
as  late  as  the  seventh  week  after  mixture. 

The  results  obtained  by  thd  use  of  this  method  certainly  suggest 
that  iho'  prevention  of  evaporation  of  chloroform  from  the  vaccines 
has-  a  marked  influence  on  the  rapidity  of  elimination  of  their 
extraneous  mioro^oiganisms. 

The  potency  of  these  vaccines  was  very  satisfactory  ;  vesicles 
rennlted  in  every  case  from  their  inoculation  on  calves  as  long  as 
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APP.o,No.8w  two  months  after  mixtare,  giving  rise  to  as  good  vesielea  as  did 
The  aotioD  of  ^^^^^  controls,  although,  as  has  been  already  stated,  the  chloroform 
Snd^eT^b-  ^^  ^^^  evaporated,  as  wonld  usnally  be  the  case  after  elimination 
stances  on     ~  of  extraneous  bacteria. 

Micro- 

vJSSljS'!^?'         With  the  view  of  partially  controlling  this  series,  and  at  the 
Dr.  Qieeii.        same  time  ascertaining  the  action  on  vaccine  of  larger  propartiontl 
quantities  of  glycerine  and  chloroform  water  solution  than  had 
been  used  in  the  foregoing  series,  a  fresh  series  was  beinin. 

Sbribs  4. 

In  this  series  the  same  method  of  mixture  and  storage  in  glass- 
stoppered  vessels  was  used.  Each  vaccine  was  mixed,  however, 
so  that  one  part  of  vesicular  material  was  added  to  six  times  its 
own  weight  of  a  50  per  cent,  glycerine  and  chloroform  water 
solution.    The  proportions  in  this  case  were — 

I  (vesicular  material). 
W    =s    ^  (pure  glycerine). 

^  (chloroform  water). 

Table  G  shows  the  results  of  these  experiments. 

The  numbers  of  extraneous  bacteria  originally  present  in  some 
of  these  vaccines  were  very  high.  At  the  end  of  half  an  hoar 
after  mixture  slightly  greater  reductions  i»  those  numl)er« 
occurred  than  was  noticeable  in  the  extraneous  bacteria  of  the 
preceding  series  at  the  corresponding  time. 

Examined  two  hours  after  mixture,  three  of  these  vaocinee 
showed  no  growth  of  extraneous  organisms,  while  the  remainder 
at  the  corresponding  time  showed  from  one  to  eleven  extraneous 
organisms  per  loopful. 

Five  hours  after  mixture  only  two  vaccines  showed  any  extra- 
neous growth,  and  these  but  one  organism  per  loopful. 

All  the  control  vaccines,  with  the  exception  of  No.  1  control, 
showed  extraneous  growth  at  the  end  of  the  seventh  week  after 
mixture. 

All  experimental  vaccines  gave  rise  to  typical  vesicles  on  calvee 
at  intervals  of  one  month,  six  weeks,  and  two  months  after 
mixture,  the  vesicles  being  as  well  developed  as  those  of  the 
controls. 

As  in  the  preceding  series,  chloroform  was  not  evaporated  from 
any  of  these  vaccines. 

It  would  appear  from  these  results  that  the  greater  proportion 
of  chloroform  water  to  vesicular  material — ^namely,  six  parts  of 
the  former  to  one  of  the  latter — in  this  series,  exercised  a  slightly 
more  rapid  germicidal  action  thim  did  the  smaller  proportions- 
four  to  one — ^in  the  preceding  series,  while  apparentiy  the 
potency  of  the  specific  germ  was  not  laore  impaired ;  but  on  this 
last  point  it  is  impossible  to  speak  definitely,  as  the  vaccines  of  this 
series  were  not  tested  for  potency  at  quite  so  li|te  a  c|Bte  as  those 
of  Series  3, 
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So  far  the  following  points  have  been  demonstrated  :—  app.o,no.s. 

1.  Pure  chloroform,  whether  used  alone,  in  excesa  in  chloro-  The  action  of 

form  water,  or  in  excess  in  a  50  per  cent,  solution  of  n^^SSber^ab- 
chloroform  water  and  glycerine,  is  rapidly  destructive  JJJJJJ^  ®" 
to  the  extraneous  bacteria  of  vaccine,  with  the  excep-  oi«aniraMof 
tion  of  the  spore-bearing  organism  bacilli^  nie^entericua^  DrfonMn.^^ 
and  rapidly  oaoses  the  potency  of  the  specific  germ  to 
be  destroyed. 

2.  Chloroform  water,  or  a  solution  of  50  per  cent,  glycerine 

and*  chloroform  water,  is  destructive  to  the  extraneous 
bacteria  of  vaccine,  with  the  exception  of  bacillus 
meaentericus^  in  about  six  hours,  while  it  has  left  the 
vaccine  specific  germ  potent  for  as  long  as  eight  monthai. 
In  the  control  vaccine,  prepared  with  a  50  per  cent,  solu- 
tion of  glycerine  and  water,  elimination  of  extraneous 
bacteria  rarely  took  less  than,  and  was  not  often  not 
complete  in,  seven  weeks.  Here  also  bficillus  meseu' 
tericus  proved  resistant  to  the  germicidal  infiuence. 
In  no  case  did  a  control  vaccine  give  rise  te  better 
vesicles  than  the  vesicles  originating  from  an  experi- 
mental vaccine. 

Other  points  have  been  touched  on  in  these  experiments,  but 
further  work  is  needed  in  order  to  draw  definite  conclusions  with 
regard  to  them.  One  of  these  points  is  the  desirability  of  using 
or  Omitting  glycerine  in  the  preparation  of  chloroform  vaccine. 
So  far,  although  several  such  vaccines  have  been  mixed,  with  and 
without  the  presence  of  glycerine,  it  has  not  been  practicable  to  do 
mofe  than  draw  conclusions  as  to  the  relative  germicidal  values 
of  -the  two  methods,  and  these  values  are  apparently  equal. 
Where  glycerine  has  been  used  in  addition  to  chloroform  water 
the  advantages  have  been  solely  due  to  the  increased  viscidity 
and  specific  gravity  of  the  mixed  vaccines,  which  have  thus 
l>een  easier  of  manipulation;  that  is  to  say,  the  uses  of 
glycerine  so  far  in  this  connection  have  been  strictly  those  of  an 
*^  emulsifying  "  medium,  and  the  usee  of  chloroform  have  been 
strictly  those  of  a  very  rapidly  acting  "selective"  germicide. 
Fnr|^her  experiments  are  needed  to  determine  the  relative  keeping 
properties  of  chloroform  vaccine,  with  or  without  the  presence  of 
glycerine.  So  far,  all  that  is  definitely  known  is  that  both  these 
kinds  of  vaccine  will  retain  their  potency  for  several  months.  It 
would  seem  probable  from  analogy  that  vaccine  mixed  with  any 
germicidal  substance  must  suffer  in  some  degree  loss  of  potency  ; 
and  possibly  it  will  be  found  that  combination  of  chloroform 
water  and  glycerine  may  prove  more  detrimental  to  prolonged 
activity  than  the  action  of  chloroform  water  alone  continued  for 
only  such  time  as  is  necessary  for  the  elimination  of  the  extraneous 
micro-organisms. 

Conclusions. 

In  the  foregoing  experiments  it  has  not  been  possible  to  com- 
pletely investigate  the  action  of  every  substance  used,  but  the 
endeavour  has  been  made  to  perform  a  number  of  experiments 
11870  2  P  2 
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APP.o^Nas.  Bafficient  to  give  a  definite  indication  of  the  action  of  the  vaiioiu 

TftieaoiioDof  Bobetances    on    the  micro-organisms   of    vaccine.     Where   any 

CMorotorm  especially  interesting  results  have  been  obtained,  it  is  hoped,  later 

■tasMioB "^  o^  to  make  investigations  of  such  substance  more  in  detail.     So 

awuiittiaof  ^»  chloroform  is  the  only  substance  with   which  any  great 

VaoeiiMt  by  number  of  exi>eriments  has  been  made. 

Dr.  careen. 

In  determining  the  presence  or  absence  of  life  of  micro- 
organisms in  these  experiments  I  have,  in  the  case  of  extraneous 
micro-organisms,  been  guided  principally  by  Uie  {Mneeence  or 
absence  of  growth  on  nutrient  media. 

As  to  the  condition  of  the  specific  germ  of  vaccine,  I  have  been 
guided  entirely  by  its  capability,  or  incapability  of  causing  vesica- 
lation,  after  inoculation  on  calves ;  that  is,  by  its  potency  or  non- 
potency.  In  the  former  case  the  virus  must  have  been  alive, 
and  in  the  latter  case  this  may  or  may  not  have  been  so,  but 
in  any  case  it  had  suffered  to  the  extent  of  losing  its  specific 
properties. 

Thus  the  foregoing  comparisons  between  extraneous  and 
specific  germs  are  not  strictly  equal,  but  the  inequality  has 
fttvoured  investigation  of  the  essential  points  which  determine 
the  merits  or  demerits  of  vaccine.    These  are  : — 

(a.)  The  presence  or  absence  of  living  extraneous   micro- 
organisms capable  of  growth  on  sur&ce  agar. 

(A.)  The  pathogenic  activity  of  the  specific  germ. 

The  present  experiments  confirm  those  of  last  year  in  that — 

1.  Some  substances  experimented  with  have  shown  either  an 

entire  absence  of  germicidal  action  towards  the  extra- 
neous germs  of  vaccine,  or  even  in  some  cases  a 
beneficent  action  towards  them,  so  that  they  have 
progressively  increased  in  numbers,  together  with  an 
absence  of  any  apparent  injurious  effects  on  the  specific 
germ.  These  substances  include  erythrite,  penta- 
erythrite,  and  mannite. 

2.  While  in  many  experiments  germicidal  action  has  been 

shown  towards  the  extraneous  micro-organism  of 
vaccine,  the  potency  of  the  specific  germ  was  injuriously 
affected.  Such  action  was  shown  by  methyl  alcohol, 
acrolein,  oxalic  acid,  and  lactic  acid. 

3.  Some  substances,  such  as  ammonia,  monoacetin,  diaoetin, 

triacetin,  hydrogen  peroxide,  and  othenu  have  allowed 
extensive  growth  of  some  extraneous  micro-organisms, 
while  the  potency  of  the  specific  germ  has  been 
destroyed  by  their  infiuence. 

4.  Several  substances  have  shown  marked  germicidal  action 

on  the  extraneous  micro-organism  of  vaccine,  with  the 
exception  of  hadlius  meaentericuSy  but  apjparently 
caused  no  injury  to  the  potency  of  the  specific  vima 
In  some  cases  tiiis  germicidid  action  has  been  approxi- 
mately as  rapid  as  that  of  glycerine,  while  in  others  it 
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has  been  considenibly  more  rapid,  and  in  all  cases    APP.o,Na.& 
potency  has  been  retained  for  as  long  a  period  under 
these  experimental  substances  as  under  the  control 
glycerine. 


In  this  elimination  of  extraneous  bacteria  it  is  noticeable  that 
all  organisms  of  the  same  species  in  any  one  vaccine  have  by  no 
means  an  equal  resistance  to  the  same  germicidal  influence.  Such 
variation  is  evident  whether  the  germicidal  action  is  compara- 
tively rapid  or  slow.  Whatever  Uie  explanation  of  this  variation 
of  resistance  may  be,  one  is  led  to  wonder,  in  the  case  of  very 
slow  decrease  in  nnmbers  of  a  species,  where  the  process  may 
perhaps  occupy  months,  how  much  elimination  is  due  to 
germicidal  action  and  how  much  to  natural  death  of  individual 
bacteria. 

The  following  table  shows  the  substances  which  have,  in  tb^ 
present  experiments,  been  found  to  possess  a  **  selective  *'  germi- 
cidal influence  on  the  micro-organisms  of  vaccine ;  that  is  to  say, 
which  have  eliminated  the  extraneous  organisms  and  allowed  the 
specific  germ  to  retain  their  potency  so  that  well  developed  vesicles 
resulted  from  their  inoculation  on  calves.  These  substances  are 
arranged  according  to  tiieir  respective  rates  of  action,  which  are 
also  recorded  :— 


The  action  of 
Chloroform  . 
«0d  othte  snb- 
stMic^on 
inoroT 

Orvam^pwof 
Vftodhe;  bj 
Dr.Oreen. 


Ohemioal 

Streiyrth 

Aqueous 
Solution. 

Approximate  Time  of 
Elimination  of  Extraneous 

Potent  at 

Substance. 

Experimental 
Vaccine. 

Control. 

Experimental 
Vaccine. 

Control. 

Eucalyplol 

1-aoo 

7  weeks 

7  weeks 

2  months 

3  montlis 

Peppermint 

i-aoo 

7  weekH 

7  weeks 

2  months 

2  months 

Saccharine 

SaturatiuQ. 

7  weeks 

7  weeks 

2  months 

3  months 

OlyooooU-.. 

— 

7  weeks 

7  weeks 

2  months 

2  months 

Boradc  Add 

Saturation. 

4  weeks 

7  weeks 

6  weekM 

6  weeks 

Biborate  of  Soda 

Saturation. 

4  weeks 

7  weeks 

6  weeks 

6  weeks 

Isobntyl  Alcohol 

Saturation. 

1-4  weeks 

7  weeks 

1  month 

1  month 

Propylene  Glycol 

6-10  Oq 

1-4  weeks 

7  weeks 

3  months 

3  months 

Carbolic  Apld    .. 

1-lOU 

Iweek 

7  weeks 

£  monili«> 

2  months 

Carbolic  Acid  and 

Glycerine. 
Chloroform 

1-100 

1-aoo 

34  hours 
6  hours 

7  weeks 
7  weeks 

2  monthK 
6  months 

2  months 
6  months 

Thus  ten  substances,  not  including  several  carbo-hydrates 
mentioned  in  last  year*s  experiments,  exert  a  germicidal  action  on 
the  extraneous  bacteria  of  vaccine,  and  apparently  little  or  no 
harmful  influence  on  the  potency  of  its  specific  germ. 

Of  these  substances,  four — eucalyptol,  peppermint,  saccharine, 
and  glycocoll — have  shown  approximately  the  same  rate  of  germi- 
cidal action  as  glycerine ;  two — biborate  of  soda  and  boracic  acid 
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The  aetioD  of 
Ohloroform 
a&fl  other  snb- 
slaDoeson 
Bfici'O" 
Oi«uiisB»  of 
Vaccine ;  by 
Dr;  Greeo. 


slightly  quicker  in  action  than  glycerine ;  two — iaobatyl 
alcohol  and  propylene  glycol — are  markedly  quicker;  one  sub- 
stance— carbolic  acid — practically  eliminated  extraneous  organisms 
in  one  week,  while  a  corresponding  elimination  occupied  seven 
weeks  in  the  glycerine  control.  Chloroform  water  eliminated 
extraneous  organisms  in  about  six  hours,  as  against  seven  weeks 
of  the  glycerine  of  the  control,  while  the  resulting  vesicles  were 
always  as  well  developed  as  those  due  to  the  controls. 

Thus,  the  eliminating  action  of  chloroform  is  even  more  rapid 
than  was  apparent  last  year,  and  this  germicide,  especially  as  it 
can  be  removed  by  evaporation  from  vaccines  at  any  time,  promises 
to  be  of  the  greatest  service  in  their  preparation.  As  regania  this 
point  it  is  hoped  that  further  tests  will  enable  a  definite  statement 
to  be  made  in  a  future  Report. 

Quite  lately  I  Iiave  devised  another  method  of  treating  vaccines 
with  chloroform  which  so  fdt  has  given  very  satisfactory  reeults. 
Roughly,  this  method  consists  of  passing  a  mixture  of  chloroform 
vapour  and  air  through  vaccines  previously  mixed  either  wilh 
distilled  water  or  with  distiUed  water  and  glycerine  solution.  In 
this  way  elimination  of  extraneous  micro-organisms  is  found  to  be 
as  complete^  and  in  point  of  time  more  rapid,  than  by  fornf^r 
chloroform  methods,  while  the  specific  germ  remains  folly  active. 

A  farther  account  of  this  method,  and  the  results  obtained  by  ks 
use,  will  be  given  in  the  next'  Report  of  the  Medical  Officer. 


'       1  i  'v.'  Lj  K  U    >.       /V        V      1 


A.>'    '  {,    Lt.  ^--iX    AND 
Tlu.'  -N  rujNDATIONS. 


Fig.  1,  Fiu.  2. 
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ana£robig  microbes. 

PLATE    I. 

FlOB.  1  and  2. 

Two  caltare  tabes — slanting  sorface  of  gelatine — which  had 
been  inoculated,  in  etreaks,  with  B.  enteritidis  sporogenes — left, 
and  with  B.  batyricns — bright,  and  then  incnbated  ana^robically. 
The  B.  enteritidis  eporogenes  formed  copious  growth  softening 
and  liqnefying  the  gelatine,  whereas  the  B.  batyricus  produced 
small  flat  colonies  with  no  tendency  whatever  of  liqaefying  the 
gelatine. 

• 

[Natural  size.] 


Fig.  3. 

A  mass  of  thready  flat  growth  of  former  culture  tube  of 
B.  butyricus,  showing  numerous  threads  in  bundles  making  up 
the  growth. 

[Magnifying  power,  14.] 


Fig.  i. 

From  a  stab  culture  in  gelatine  of   B.  enteritidis  sporogenes, 
showing  no  thready  outgrowths. 

[Magnifying  power,  2^.] 


Fig.  5. 

From  a  stab  culture  in  gelatine   of  B.  butyricus,  showing 
oharaoteristio  filamentous  outgrowths. 

[Magnifying  power,  2^.] 
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H^MORRUAGIO  SMALL-POX. 

PLATE  II. 
Fig.  1. 

B'itin  specimen  of  blood  from  the  right  ventricle  of  Nurse  T., 
<1o:id  9th  December,  showing  numerous  cap8ulate<l  diplococci. 

[Magnifying  power,  1,000.J 


Fig.  2. 

Exudation  at  the  neat  of  inoculation  in  a  mouse,  dead  after 
subcutaneous  inoculation  with  culture  of  the  above  capsulateil 
diplococcup. 

[Magnifying  power,  1,000.] 
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H^MOHRHAOIG  SMALL-POX. 


PLATE  IIL 
Fig.  3. 

Fiom  a  pare  culture  of  the  bacterium  myzoides  (from 
Nnrhu  T.*B  blood),  Bhowing  a  zoogloea  of  the  (bipolar)  plague 
lik^  bacilli. 

[Magnif3*ing  power,  ],(XK)  ] 


Fig.  4. 

Film  specimen  of  the  viscid  peritoneal  exudation  of  a  guinea- 
pig,  dead  after  intraperitoneal  injection  of  B.  myxoides. 


[Magnifying  power,  1,000.] 
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HJSMORRHAGIO  SM.\LL-{*OX. 

PLATE  IV. 

FiQS.  5  and  6. 

Specimens  of  hearths  blood  of  a  gainea-pig,  dead  after  intra- 
peritoneal injection  with  B.  myzoides,  showing  great  numbers 
of  the  bipolar  b^illi. 

[Magnifying  power,  1,000,] 
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HEMORRHAGIC  SMALL-POX. 

PIATE  V. 
Fig.  7. 

Sectiou  through  a  hemorrhagic  area  of  the  skin  of  Nurse  T. 

Here,  the  epidermis  (bine)  appears  quite  unchanged  ;  the  deeper 
part  of  the  corium  contains  masses  of  blood  (pink)  effused  and 
extrayasftted  into  the  interfascicular  lymph  channels.  The  corium, 
hDweYer,  of  the  papillary  body  is  free  of  such  blood. 

[Magnifying  power,  65.] 


Fig.  8. 

Section  through  the  hsomorrhagic  eruption  on  the  skin  of  a 
typical  case  of  hiemorrhagic  variola. 

Here, 'the  stratum  malphigii  in  its  deeper  layers  contains  the 
loculated  vesicle  partly  filled  with  blood  (pink) ;  immediately 
under  the  vesicle  in  the  papillary  part  of  the  corium  there  is 
much  extra vasated  blood.  The  deeper  part  of  the  corium  is, 
however,  free  of  any  change. . 

[Magnifying  power,  65.] 
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B.  DIPHTHEHIJB. 

PLATE  VI, 

FlO.  1. 

Four  serum  cnltures  each  inoonlated  with  apfwozimately 
TDvWir  ^'  o^  mucus  from  the  throat  of  a  patient  suffering  from 
dipKtheria.  The  cultures  have  been  incubated  for  4  days  at  3T*  C. 
The  raised  well-defined  colonies  present  in  each  case  are  colonies 
of  B.  diphtherias. 


Fio.  2. 

An  agar  culture  inoculated  with  a  dilution  of  the  nasal  dis- 
charge of  acute  coryza,  and  incubated  for  4  days  at  ^T^  C.  The 
large  colonies  are  formed  by  a  coccub  and  by  HoffmannV^  bacillus. 
The  minute  colonies,  in  the  majority,  are  colonies  of  B.  coryza^ 
segmentosus. 


FlO.  3. 

A  cover-glass  prepamtion  made  from  the  nafal  discharge  of  a 
case  of  acute  coryza  or  ordinary  '^  cold  in  the  head,**  and  stained 
with  Loffler's  methylene  blue.  A  small  group  of  bacilli  and  two 
diplococci  are  seen. 

[Magnifying  power«  lyOOO.] 
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B.  DIPHTHERIA. 


PLATE  VII. 


[Figures  4-15  inclusive  are  all  preparations  made  from  serum 
tures  after  18  hours*  growth  at  37°  C.  The  stain  in  all  cases 
was  L5flDer*8  methylene  blue.  The  magnification  in  all  cases  is 
1,000  diameters.] 


•  Pio   4. 
B.  diphtherise. 


Fig.  5. 
Another  B|»ecimen  of  B.  diphtherise. 


Fig.  6. 


«        • 

Micro-organism  No.  2  of  the  series  not  possessing  all  the 
characters  of  B.  di|^therine.  This  organism  was  not  identihed 
with  B.  DiphtheriflB. 
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B.  DlPHTHERliB. 

PLATE  VIII. 
ISm  note-to  Plato  VII.] 


Fig.  7. 

Micro-organism  No.  3  of  the  same  series.    This  organiBm  was 
chromogenic. 


Fig.  8. 

Micro-organism     No.    4     of    the    same    series.     B.    eoryxie 
segmentosus. 


PlO.  9. 
Another  specimen  of  B,  coryssa  segmentosus. 
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Fig.  10. 
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B.  DIPHTHERIAS. 

PLATE  IX. 
[See  note  to  Plate  YII.] 


Pro.  10, 

Micro-organism  No.  5  of  the  pame  seiies.    Hoffmann*^  baclUns 
isolateil  from  the  nasal  iliacharge  of  acute  coryzai 


FIG.  11. 

Another  specimen, of  Hoffmann's  bacillus  isolated  from  the 
throat  of  a  case'  of  suspected  diphtheria. 


Pig.  12. 
Micro-organism  No.  G  of  the  same  stories. 
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B.  DIPHTttERliE. 

PLATE   X. 
[iSj^  note  to  Plate  VI  r. J 


Pig.  13. 

Micro-organism  No.  7  of  the  same  series. 


FlQ.  li. 

Micro-organism  No.  8  of  the  same  series.  This  field  was  found 
with  difficulty  as  in  the  majority  of  the  preparation  the  organism 
was  very  conglomerate. 


PlO.  15. 
Micro-organism  No,  9  of  the  same  series. 
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B.  DIPHTHERIAS. 

PLATE  XI. 
FlO.  16. 

¥ 
*      • 

.  The  same  specimen  of  B.  diphtherise  as  seeu  in  Fig.  4.  Neisser^s 
stain  and' lightly  coimterstained  ivith  dilute  *  carbol  fnchsine. 
Note  the  granules. 

[Magnifying  power,  1,000.] 
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FlO.  17. 

Micro-organism  No.  10  of  the  series  not  possessing  all  the 
characters  of  B.  diphtheriaa.  Agar  growth  one  day.  Nelsser's 
stain  and  lightly  oounterstained  with  dilute  carbol  fuchsine. 
Note  the  granules. 


[Magnifying  power,  1,000.] 
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B.  DIPHTHERIiE. 


PLATE  XII. 


Ags^latination  testa.  Photographci  showing  the  condition  of 
preparations  after  one  hour's  contact.  All  magnified  5(X) 
diameters. 


Fig.  18. 

Emulsion  of  B.  diphtherisd  and  Hoffmann  guinea-pig's  blorNl. 
No  clumping. 


Fig.  19. 

The    same    emulsion    and     diphtheria    guinea-pig's    blood. 
Clumping. 


Fig.  20. 

Emulsion  of   Hoffmann*s  bacillus  and  the  same  diphtheria 
guinea-pig's  blood  as  in  Fig.  19.    No  dumping. 


Fig.  21. 

The  same  emulsion  and  the  Hoffmann  guinea-pig's  blood  as  in 
Fig.  18.    Clumping. 
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BAOTERIA  IN   SEWAGE  CONTAMINATED   SOIL. 

PLATE  XIIL 

Fig.  L 

Hicroflcopic  preparation  from  a  broth  culture  of  StreptococcoB  1 ; 
atained  with  weak  carbol  faclisin.    (Soil  I.,  I^rt  I.) 

[Magnifying  power,  500.] 


Fio.  2. 

Micrbecopic  preparation  from  a  broth  cnltnre  of  StreptococcoB  2 ; 
stained  with  weak  carbol  fnchsin.    (Soil  I.,  Part  I.) 

[Magnifying  power,  500.] 


Fio.  3. 

Microscopic  preparation  from  a  broth  cnltnre  of  Streptococcus  3 ; 
stained  with  weak  carbol  fnchsin.    (Soil  A*,  Part  II.) 

[Magnifying  power,  500.] 
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To  illustrate  Mr.  H.  S.  Fbbmlin*S  paper,  '<  On  the  INFLUENCB  of 

Ana£robio  Conditions  on  t^e  Extranbous  Oboanisms 
of  Oltcbrinatbd  Gali*  Lymph,"  which  appeared  in  the 
Report  of  the  Medical  Officer  to  the  Local  Goyemment 
Boards  1900-1901,         •      -    ,     • 


Fig.  1. 

The  photograph  of  an  original  agar-agar  plate  inoculated  -with 
one  platinum  loopful  of  freshly  prepared  glycerinated  calf 
lymph,  and  incubated  under  anaertMc  conditions  for  48  hours 
at  37°  C.,  and  for  seven  days  further  at  room  temperature. 


I 


FiQ.  2. 

The  photograph  of  the  control  agar-agar  plate  of  that  repre- 
sented in  Fig.  1.  This  control  plate  was  incubated  under  aerobic 
conditions.  The  number  of  colonies  in  the  two  plates 
very  closely. 


PLATE   XIV. 
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To  illustrate  Dr.  F.  R.  Blaxall'S  paper,  "  The  Epfbct  of  HEAT 
on  the  Activity  of  Cbudb  Calf  Lymph,  and  on  the  Con- 
tained Extraneous  Obqanisms,**  which  appeared  in  the 
Report  of  the  Medical  Officer  to  the  Local  Ooyernmeut 
Board,  1900-1901. 


PLATE  XV. 

c 

Fig.  1. 

The  photograph  of  an  agar-agar  plate,  showing  the  nnmber  of 
extraneouB  micro-organisms  present  in  one  platinum  loopfol  of 
a  freshly  prepared  mixture  of  vaccine  vesicles  and  distilled  water, 
before  exposure  of  the  mixture  to  a  temperature  of  57'5°  C.  for 
five  minutes. 


Fig.  2. 

.The  photograph  of  an  agar-agar  plate,  showing  the  number  of 
extraneous  micro-organisms  present  in  one  platinum  loopful  of 
the  same  mixture  ctfter  exposure  to  a  temperature  of  57*5^  C.  for 
five  minutes. 

This  plate  shows  the  great  reduction  in  number  of  extraneous 
micro-organisms  which  had  taken  place  after  such  exposure. 
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To  illnstraie  Dr.  F.  R.  Blaxall'S  paper,  ''  The  EffboT  of  HlAT 
on  the  AoTiviTY  of  CRUDE  Calf  Lymph,  and  on  the  Oov- 
TAINBD  ExTRAKBOtTS  Oroanisms,*'  which  appeared  in  the 
Report  of  the  Medical  Officer  to  the  Local  Government 
Board,  1900-1901. 


PLATE  XVI. 
Fio.  8. 

The  photograph  of  an  agar-agar  plate,  showing  the  nnmber  of 
eitraneouB  micro-organisms  present  in  one  platinum  loopfal  of 
a  freshly  prepared  mixture  of  vaccine  vesicles  and  disdiled  water, 
before  exposure  of  the  mixture  to  a  temperature  of  57*5^  0.  for 
five  minutes. 


FiQ.  4. 

The  photograph  of  an  agar-agar  plate,  showing  the  number  of 
extraneous  micro-organisms  present  in  one  platinum  loopful  of 
the  same  mixture  after  exposure  to  a  temperature  of  57*5°  G.  f6r 
five  minutes. 

This  plate  shows  the  great  reduction  in  number  of  extraneouA 
micro-organisms  which  had  taken  place  after  such  exposure. 


PLATE    XVI. 
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I  be  Elimination  of  Extbanbous  Baotbria  from  Calf 
Vaooinb  by  means  of  Chlobofobm  Watbr,  compared 
with  the  Elimination  of  Extbanbotts  Bactbbia  from 
Calf  Vagcinb  by  means  of  Qltgbbinb. 


PLATE  XVII. 

Fio.  1. 

The  photograph  of  an  agar-agar  plate  cnltnre,  showing  the 
nomber  of  colonies  of  extraneous  bacteria  present  in  one 
platinum  loopfnl  of  vaccine  emulsion,  at  the  time  of  mixtare*>of 
tiie  Taocine  with  four  times  its  own  weight  of  a  saturated 
solution  of  chloroform  water. 


Fig.  2. 

The  photograph  of  an  agar-agar  plate  culture,  showing  the 
number  of  colonies  of  extraneous  bacteria  present  in,  one 
platinum  loopful  of  the  same  chloroformed  vaccine  emulsion 
naif  an  hour  after  mixture. 
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like  Elimination  of  Extbanhous  Baotbria  from  CaiiV 
Yaooinb  by  meaiia  of  Chlobofobm  Wathb,  comjlared 
with  the  Elimination  of  Extbanbous  Baotbbia  from 
Calf  Yaooinb  by  means  of  Olyobbinb. 


PLATE  XVIII. 

FlO.  3. 

The  photograph  of  an  agar-agar  plate  cnltare,  showing  the 
number  of  colonies  of  extraneons  bacteria  present  in  one 
platinum  loopf ul  of  the  same  chloroformed  Yaooine  emulsion 
one  hour  after  mii^ture. 


Fig.  4. 


I'he  photograph  of  an  agar-agar  plate  culture,  showing  the 
number  of  colonies  of  extraneous  bacteria  present  in  one 
platinum  loopful  of  the  same  chloroformed  Taocine  emulsion 
one  and  a  half  hours  after  mixture. 


PLATE   XVIII. 
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The  Elimination  of  Extranboos  Baotbria  from  Calf 
Vaooinb  by  means  of  CHLOROFORM  Watbr,  compared 
with  the  Elimination  of  Extranbous  Baotbria  from 
Calf  Vaooinb  by  means  of  Oltobrinb. 


PLATE  XIX. 

Fig.  5. 

The  photograph  of  an  agar*agar  plate  culture,  showing  the 

number   of   colonies    of  extraneous   bacteria   present    in    one 

platinum  loopful  of   the  same  choroformed  vaccine  emulsion 
tuH)  hours  after  mixture. 


Fig.  6 

The  photograph  of  an  agar-agar  plate  culture,  showing  the 
number  of  colonies  of  extraneous  bacteria  present  in  one 
platinum  loopful  of  the  same  chloroformed  vaccine  emulsion 
two  and  a  half  hours  after  mixture. 
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The  Elimination  of  Extranbous  Baotbbia  from  Calf 
Vacoinb  by  means  of  Chlobofobm  Watbr,  compared 
with  the  Elimination  of  Extranbous  Bagtbria  from 
Calf  Vaooinb  by  means  of  Qltobrinb. 


PLATE  XX. 

Fig.  7. 

The  photograph  of  an  agar-agar  plate  culture,  showinf  the 
number  of  colonies  of  extraneous  bacteria  present  in  one 
platinum ,  loopful  of  the  same  chloroformed  vaccine  emulsion 
three  hours  after  mixture. 


Fig.  8. 

The  photograph  of  an  agar-agar  plate  culture,  showing  the 
number  of  colonies  of  extraneous  bacteria  present  in  one 
platinum  loopful  of  the  same  chloroformed  vaccine  emulsion 
three  and  a  half  hours  aftei^  mixture. 
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PLATE   XXI. 
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The  Elimination  of  Extranbous  Bacteria  from  Calf 
Vacoinb  by  means  of  Chloroform  Watbr,  compared 
with  the  Elimination  of  Extraneous  Bacteria  fiom 
Calf  Vaccine  by  means  of  Oltcerine. 


PLATE  XXI. 

Fig.  9. 

The  photograJ>h  of  an  agar-agar  plate  cultore  inoculated  with 
one  platinum  loopf nl  of  the  same  ^chloroformed  vaccine  emulsion 
four  hours  after  mixture,  and  incubated  in  the  same  manner  as 
the  foregoing  agar-agar  plate  culture.  No  growth  of  extraneous 
bacteria  occurred  on  this  plate. 


Fig.  10. 

The  photograph  of  an  agar-agar  plate  culture,  showing  the 
number  of  colonies  of  extraneous  bacteria  still  present  in  one 
platinum  loopful  of  the  control  glycerinated  vaccine  emulsion  at 
the  end  of  the  first  week  after  mixture. 
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